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dE NEW WAR SHIPS TEXAS AND OREGON. 
|). the present issue we publish illustrations of new 
U | States battle ships Texas and Oregon, which 
wen for some time in course of constraction, and 
w at last nearing completion. Both vessels will 
mportant additions to our navy, and of their 
.oth are considered model ships. The Oregon is 


kit 

ki , technically as an armored coast line battle 
sl ' the first class, and is being built by the Union 
Iron Works, of San Francisco, Cal. The Texas 


is being built by the government at the Norfolk 
Navy Yard, and has been designed to carry guns of 


the heaviest caliber, and to be protected by an armor 


|8 inches thick. At each end of the armor belt are 
|redoubts 17inches thick which provide an armored 
freeboard of 15 feet 2inches. The turrets revolve in 
these redoubts. There are also heavy protective decks 
forward and aft of the belt, and in these the coal is 
stowed to provide additional protection. The steel con- 
ning tower is 10 inches thick, and is well provided with 
the necessary complement of signals, speaking tubes, 
ete. The engines of the Oregon are of the twin screw, 
vertical triple expansion, direct acting, inverted cylin- 
der type. The stroke is 42 inches and the diameter 
of the cylinders 344%, 48, and 75 inches respectively. 
The battery consists of four 13 inch breech-loading rifles, 





ing 46'¢ tons, mounted in two turrets, one on either 
side of the forward deck. A secondary battery will 
consist of four 6 pounder and four 3 pounder rapid-fir- 
ing guns, with four 47 mm. Hotchkiss guns. Ail of these 
will be mounted on the gun deck with a 14% inch plat- 
ing to protect them. There will be besides two Gat 
ling guns and two 87 mm. Hotchkiss guns mounted on 
the bridge. The military tops and the flying Uridge 
will be provided with similar equipments. 

The turrets will be armored with 12 inches of stcel 
and their bases will be inclosed by a diagonal! redoubt 
armored with 12-inch steel plates, which will! also serve 





to protect the hydraulic machinery used for operating 
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THE OREGON, UNITED STATES BATTLE SHIP OF THE FIRST CLASS—10.231 TONS DISPLACEMENT. 


Which will resist the projectiles of similar guns on an | eight 8 inch breech-loading rifles, four 6 inch, twenty | the guns and the smoke pipe casings. The boilers and 


enely’s vessels, 


6 pounder rapid-fire guns, two Gatlings and 6 torpedo 





engines will be protected by a belt of armwor 12 inches 
thick, extending 2 feet above the designed water line 





The Oregon, whieh has been built on the Pacific| tubes. The 13 inch guns are 18 feet above the water, 
an by the Union Iron Works, of San Francisco,| and can be moved through an are of 270 degrees, |and 44¢ feet below it, having a length of 116 feet. 
Cal., was launched on October 26, 1893. The appro- | and it is believed that this battery would annihilate | There will be a protective deck built of 12 inch steel 
priation to provide for building the Oregon was | any small vessel which came within range. jateve the armor belt. The hull of the Texas is built 
$4,000,000. It is a sister ship to the Indiana and Mas.| The Texas was launched on June 28, 1892. The orig- | on the cellular system and is constructed throughout 
“tchusetts, The Oregon will be one of the largest and inal plans were nade by English designers, but these lof steel. A double bottom extends under the engines, 


lost important vessels of our navy, and is considered have since been considerably altered, so that the ship 
‘tv all respects a model ship. The length of the Ore-| has been built for the most part from American de- 





a 's 548 feet, the beam 6914 feet, draught 24 feet, dis- 
Piacewent 10,200 tons, and maximam speed 16°2 knots 


_ ‘our. The coal capacity is 1,800 tans. At full 
Ba i the Oregon wi.! be able to ran 5,000 miles with- 
kn -% plenishing the coal supply, or at a speed of 10 
= - may run 16,000 miles. It is protected by a 
th ae 7\¢ feet wide, which extends 8 feet above 
S inal line and 4 feet below it. This armor is 


hes thick, and over this is a steel protective deck 


signs. The Texas isa twin screw, steel armored ves- 
| sel of 6,335 tons normal displacement. She will be 
driven by two sets of triple expansion engines capable 
| of developing 5,800 horse power with natural draught 
and 8 600 horse power with forced draught. The ves- 
sel will be 290 feet in length and 64 feet 1 inch wide. It 
will have a mean draught of 22 feet 6 inches and will 
carry about 950 tons of coal. The main armament will 








consist of two 12 inch breech-loading guns, each weigh- 


| boilers and magazines and is divided into numerous 


watertight compartments by longitudinal and trans- 
verse partitions. There are in all 129 of these compart- 
ments, and all are connected to steam and hand pumps 
by an extensive drainage system. 

It will be seen, therefore, that in the case of accident 
from rams or torpedoes, it will be practically impossible 
for the Texas to be sunk. The boilers and engines 
will be placed in watertight compartments 

The ship will be lighted throughout with electricity 

(Continued on page 40.) 














Scientific American, 


[January 19, 1895. 





Srientific American, 


ESTABLISHED 1845. 


MUNN & CO.. Editors and Proprietors. 
PUBLISHED WEEKLY AT 
No, 361 BROADWAY, NEW YORK. 


oO. D. MUNN, A. E. BEACH. 





TERMS FOR THE SCIENTIFIC AMERICAN. 


One copy, one year, for the U. 8.. Canada or Mexioo.............+-++. $3 00 
One copy, six months, for the U. = Canada or Mexioo..........+.++++ 
One copy one year,to any foreign ov jantry belonging to Postal Union. 4 0@ 
on iF ~ostal or express rooney order, or by bank draft or checs. 
wy ft CO., %1 Broadway, coraer of Frauklin Street, New York. 


The Scientific American Supplement 


is @ distinct paper from the SCIENTIFIC AMEMICAN. THE SUPPLEMENT 
is issued weekly E very number ov votains 16 octavo pages, uniform tn size 


with SCLENT:¥ C AMERICAN. Terms of subscription for SUPPLEMENT, 
$5.00 a year, for the U. &., Canada or Mexico. $6.0) a year to f 
countries belonging te the Postal Union. Single copies 0 centa. 
by ail newsdeailers throughs yet the country. See prog last page. 

‘Combined KRates.--The Screntivic AMERICAN and 8U Tiauany 
will be sent for one year, to one address in U. S., Canada or Mexi 
receipt of seven dollars, To foreign countries within Postal Union 
doliars and Afty cents a year. 

Batidiag Editien. 

THE AncurrecTs ANU BULLP ERS MPITION OF THE SCIENTIFIC AMERI- 
CAN ts a large and splendid ilastrated periodical, issued monthly, con- 
taining foor p ans, perspective views, —_ : + ot ceneeesve detal 





pertaining © modern arcenitectare. I d with 
peautiful plates, showing desiradbe awelthegs, ro puildives end erchic 
soctara. wort in great variety Ly A bullders and ali who contemplate build- 
ing thie work is invaluabie. Has the largest circulation of any architec- 
tural publication in the wo rid. 

Single copies S cents. By mail, to any 
or Mexico, $2.0 a year. To foreign Po 


ut of the United 8 Canada 
Union countries, a year. 


Combined rate for BUILDING Borrion with SCTENTIFIC AMERICAN, to one 
address, $4 a year. To foreign Px Union countries, $6.50 a year. 
Combined rate for BUILDING FDITION, SCIENTIFIC AMERICAN and uP- 


PLEMENT, $9.0 year. To foreicn Postal Union countries, $11.0 a year. 


“rantiah Editien of the Seclentifie American. 


LA AMeRICA CIENTIFICA B INDUSTRIAL (Spanis B tend olitton 08 the 
SCIENTIVIC AMEKICAN) is published monthly, uniform in size and typo- 
graphy with the ScTENTIFIC AMERICAN. Every ‘wa 2 Ta America 
profusely illustrated. It is the finest scientific, industri 

rinted {n the spanish lange uage. It circulates throughout Cuba. vy West 
ndies, Mexico, Central and South America, Spain and Spanish posses- 
sions—woerever the Spanish language is spoken. $5.00 a year, post paid to 
any part of the world. Single copies Scents. See prospectus. 


MUNN & ©O., Publishers, 
1 Broadway, New York. 
tS The safest way to remit ise by order, exp money order. 
graft or tank check. Make ali rem payable to order of MUNN 


¢® Reader: are specially requested to notify 4 publishers tp case of 
any failure, deiay, or irregularity in receipt of pape: 





NEW YORK, SATU RDAY, JANUARY 19, 1895, 

















Contents. 
(Tiiustrated artictes are marked with an asterisk.) 
Army, needed increase of the #@ | Locomotive flreman, the.......... 0 
Battery, 2 compact Capo-Farad* @ | Meteorite, the Piymouth...... ... % 
Birds and their persecutors... ® | Notes and Queries.................. 
Boiler explosions ® Grange won. injury to the........ 3 
Boilers injured by crease . & | Oregon, battle ship, U. 8.*........ B 
Books and publicatiuns, new. 4 | Ore mill, Beer's. ...... ccs .cccsee 
Capitol, Albany, great staircase Ostrich farm, work on the......... 43 
in ; .... | Parks re 2 
Gpreer, chotee of a ; “bari %| So > Toulsy sessed. $ 
ots rior, ay age ra Ss 
and cusn ir — fe = ‘ .@ Paeumatio —_ pantera = 
Diastase, pre gedsteo Oe 8 oa. - & 
Drowning, 7 a n tools hike . % Raliway grade crossings........... 
farth ome Socttens ¢ .* ship camel to the ta Lakes, the...... 42 
Eartha u CBee, the... ...... 2000000. 
Barth, ¢ ‘ternal heat of (G6) 4 Sponge industry, Florida. ibe 
tawk, the Cooper's . & Sugar cane cu iv 
lorseshoe iron industry, the*.... 41 rT poceugececqrcoassecese 
Mastrations of magasts en] | ane Saper phosphates. ee horte acid 
bapers. bow made. . % Texas, battle ship, U.S.*.......... a 
Inveuti recently oat d 44 Trade marks, German.............. 
Irrigation, progress of ... Bal FY ht 4 gest telegraph, the*....... 
Lead poisoning in dyeing . A _ ere 
ive cab stofm window... 2, W pump gear, Erickson’s*. 36 








TABLE OF CONTENTS OF 


SCIENTIFIC AMERICAN SUPPLEMENT 
Wo. 994. 


For the Week Ending January 19, 1895. 


Price 10 cents. For sale by all newsdealers. 
PAGE 
lL. AGKICULTURE —Spraying for Black Knot upon Cherries and 
Plums.— Details of oxpertments tried at the Massachusetts State 
Aaricultaral Station 


Il. CHEMISTRY.—The Rise of Organic Chemistry.—By V.Connism, 


Ne Sa ee eee a 15808 
OCbromtum Fluoride ip Wool Dyeing... ... 2... ...cce. ccc ceeessceunes 1584 
Ill. ENGIN FERLNG. -& ing Pallact An address to the 





graduating class of the Stevens Institate of Technology by Prest- 

dent HENRY MoRTOS.—-This paper contains some interesting de- 

tails of perpetual motions, the Keely motor, ete.—2 illustrations.. 15888 
Increasing Use of Traction Bngines.— Description of traction 

engines used for loging purposes in California.—?2 illustrations... 15887 


“/all such trade marks to be registered, anew before 


%/|man about to enter upon a technical career. Castner 


| opportunities of developing his abilities. He does one 


3 
*|It- was not long before he became interested in the 


STATISTICS CONCERNING GERMAN TRADE MARKS. 


The German manufacturers are not as indifferent 
as are American mannfacturers to the benefits to be 
derived from the protection afforded by the trade 
mark laws. 

This new law went into effect on the first of October 
last and resulted in the most wonderful activity in 
this department of the Patent Office. 

During the month of October, 1894, about 8,000 ap- 
plications for the registration of trade marks were 
filed in the German Patent Office ; 5,950 of these ap- 
plications related to trade marks which had already 
been registered under the provisions of the trade mark 
law of November 380, 1874, the present law requiring 


October 1, 1898, to preserve their validity. 

Such a result was entirely unexpected, and the 
Patent Office officials have their hands full in attend- 
ing to the great mass of work which is piling up in 
the office. 


td. >i 
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ON THE CHOICE OF A CAREER. 


There are times in a young man’s life when he is 
beset as to what he shall do for a livelihood, and the 
question as to a choice between a profession and a 
technical course is before him. In looking over an 
experience of nearly fifteen years, it seems as if, not- 
withstanding the many disappointments in life, there 
is a greater opportunity for a young man in the field 
of technology than anywhere else. 

If the question were to be put as to what branch of 
technology offered the greatest opportunities for a 
suecessful career, the answer would be, In the domain 
of technical chemistry. The world is full of men who 
cannot wnake a success in any career, and yet they get 
along somehow. But they are not the ones to whom 
one should look as examples. Rather study the 
eareers of those who have succeeded and who have 
overcome the obstacles that have at times impeded 
their progress. The success of Carnegie in this coun- 
try and the success of Bessemer in England are well 
known illustrations of men who have succeeded, but for 
fear some captious individual may say, ‘* Yes, but that 
was when times were different,” let us take a modern 
example, one of the immediate present. No one in re- 
cent years has so thoroughly made a high reputation 
for himself as a chemist as H. Y. Castner. Let us 
examine his career fora short while, and see if there is 
not something in it that may encourage the young 





left the School of Mines in 1879 without a degree, and 
at onee devoted himself to the practice of analytical 
chemistry. An analyst has, unfortunately, but few 


thing, and the one thing that dozens of men can do, 
and do equally well. There is no future to that sort 
of work. This Castner promptly recognized and de- 
voted his leisure to the stady of chemical processes. 


manufacture of boneblack, and soon invented a con- 


ical success, but, for reasons that had to do with the 
economic conditions of the market, it failed to be a 
pecuniary success. The cheap production of aluminum 
was then a subject of considerable study on the part 
of chemists both here and in Europe. Castner exam- 
ined the ground very carefully, making a very com- 
plete study of the literature of the subject, and then 
set to work experimenting. He soon invented a pro- 
cess concerning which Sir Frederick A. Nobel, in his 
presidential address before the British Association in 
1890. said that it constituted “one of the most inter- 
esting .of recent illustrations of the progress made in 
technical chemistry, consequent upon the happy 
blending of chemical with mechanical science through 
the labors of the chemical engineer.” A unique suc- 
cess was made, and the world heralded the new dis. 
covery with applause, but soon electrolytic processes 
compelled the abandonment of the direct chemical 
production of aluminum. 
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1X. TECH NOLOG Y.-Galranicing,By M. P. Woon.-A valeable | 


the present day 


paper on various methods of coating metal with zinc,with special 
reference to the Cowper-Coles process 


x. TRAVEL AND BXPLORATION.—The Andes of Ecuador.— 


eS nee < = for the purpose of illustrating that opportunities exist waves on the sea coast ten miles away. 


Qullotos. 2 Ulustrations.. os ecccecece oeeee-eeccees 





‘ist who is not yet forty years of age, but who has in- 


‘a distinct era in the progress of science, have gained 


The characteristic feature of the Castner process 
was its method of making sodium, and he promptly 
turned his attention to that element, creating a de- 
mand for it which he supplied. He also called at- 
tention to the value of sodium peroxide, which was 
promptly recognized, and his plant at Oldbury con- 
tinued in active operation, furnishing at a profit many 
of the sodium salts. Here we havea career of a chem- 


vented three valuable improvements in existing pro- 
cesses. These inventions, each of which has marked 


for the inventor a handsome fortune. 

More recently Castner has invented an electrolytic 
process for the decomposition of alkaline chlorides, 
yielding caustic soda and chlorine, which, according to 
15890 certain English technical journals, may result in revo- 
lutionizing the long accepted Le Blane and Solvay 


tinuous process for making that article. It was achem.- | 


around as all the time, which, if promptly seized upon, 
lead to fortune and reputation. 

In no country in the world are the possibilities of a 
successful career in the line of technical chemistry 
more evident than in these United States. With the 
single exception of potassium salts, there is no limi: 
almost to the amount of crude substances existing in 
nature, capable and ready for use. One single illus- 
tration of this fact may be permitted. Candles made 
from the paraffine contained in ozokerite are consid- 
ered superior to all others. If the deposits of this 
mineral that exist in Utah were developed and used 
for the making of candles, the entire supply required 
for the region that exists between the Mississippi River 
and the Pacific Ocean would be at the mercy of the 
maker. And yet we import candles. 

The magnificent soap establishments in Chicago and 
Cincinnati are striking examples of the growth of 
enormous plants from very small beginnings. It is for 
such work that the chemist must educate himseif. 
First he needs an education at some technical school, 
and there are many of these. In New York City there 
is the School of Mines of Columbia College ; in Boston 
there is the Massachusetts Institute of Technology: in 
Chicago there is the Armour Institute ; in Golden 
there is the Colorado School of Mines; and near San 
Francisco there are the technical departments of the 
University of California. In any one of these, and they 
are all good, a young man may prepare himself for 
just such a career as Castner has made for himself. 
He must devote himself to the study of principles. 
These will be of more value than skill in manipula- 
tion ora special knowledge of details. It is a great 
deal better to know how to make any analysis than 
to be able to make any one single analysis without 
error. 

It is a great deal better to know how to install any 
factory than to be able to put up one kind of works. 
With this general idea the student pursues his course 
until graduation. Places do not come at once, and even 
sometimes are hard to obtain, but in time the way will 
open, and then, if the fledgling is able to put into prac- 
tice the knowledge that he has acquired, there are no 
heights in the professional world to which he may not 
soar. Watch your opportunities. If you study theeareer 
of any great man, you will find that it was the oppor- 
tunity that made him. Grant might have remained a 
tanner in Galena if his opportunity had not come to him 
with the civil war. If opportunities do not come rea- 
dily, you must try and foree them. Nw process is per- 
fect so long as it is of human origin. Therefore, select 
a process, study it, find out its weak point, and en- 
deavor to improve that. In this way your opportunity 
will come. Find uses for refuse materials. Remember 
that the refuse of gas works became the source of the 
aniline colors. Frequently the value of by-products 
is sufficient to pay for the process. Thus the precious 
metals obtained in the electrolytic refining of copper 
enable the smelters of Montana and Arizona to sell re- 
fined copper at a price far|!below that which English 
smelters can afford. Inspiration and suggestions fre- 
quently come from sources that are seldom expected. 
A poet was once speaking of his valuable referemce 
library. ‘The connection was at first blush notappar- 
ent, but it soon transpired that in his descriptions of 
nature he always verified his fancies by reference 
to his books. The reason of his having gained the re- 
putation of being a poet true to nature was thus dis- 
closed. His appreciation of a value or an application 
in something apparently remote from his work showed 
his genius. So it is in chemistry. The man who is suc- 
cessful will find suggestions when he least expects 
them, and which, if properly applied, will bring him 
wealth or that which is better, a high reputation. 


—— ene 
Earthquake Waves. 


Some of our readers nay remember that the pulsa- 
tions of the great earthquake in Greece last April were 
perceived in England and, it was believed, at the Cape 
of Good Hope, by means of very delicate instruments 
eontrived for the purpose of registering any slight 
shaking of the earth’s crust. In like manner the shock 
of the Constantinople earthquake of July last was per- 
ceived at various meteorological observatories in Aus- 
tria, Russia, Germany, Holland, France and England. 
By a comparison of times, combined with the dis- 
tances from Constantinople of the places where pulsa- 
tions were observed, a fairly accurate estimate of the 
velocity with which the earthquake waves traveled 
was obtained. 

The average speed was about two miles per second. 
This is almost exactly the same velocity as that which 
was calculated for the pulsations of the Greek earth- 
quake in April. At thisrate, if it were continued with- 
out diminution, the wave would pass completely round 
the earth, along a great circle, in about three hours 
and a half. 

One of the English instraments which registered 





It is not necessary to enter upon any discussion of | 
the merit of these inventions. They are cited simply 


these pulsations is at the bottom of a deep mine near 
Newcastle on-Tyne, and its delicacy may be judged 
from the fact that it has recorded the beating of the 
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the Hllustrations of the Magazines and 
Papers are Made. 

., our issue of last December 1 we described the 

ess of engraving for newspaper work. The 

following from the New York Recorder contains a 

more complete description of the processes used in 

jJJn-trating our monthly magazines and newspapers, 

-h to the general reader is bat little understood. 
)ctures for the illustration of magazines and some 
newspapers are now made direct from photographs. 
A viass sereen with diamond scratched lines ruled at 
rigit angles so closely together that the spaces can 
hardly be distinguished is placed one-eighth of an 
in front of the sensitive plate in the photographic 
eaucra. Looked through, the effect is mach the 
cae as gazing through a sieve. These lines reappear 
in the half tone engraving when printed. 

The photograph or wash drawing from which the 
photo engraving is taken is photographed in the usual 
and with the usual sensitive plate, with the pre- 
viously deseribed sereen in the camera between the 
plate and the pictare. This produces a negative of 
the picture, showing the fine cross lines represented 
by clear glass. Now, in order to have the same posi- 
t ion of the object of the engraving as in the original, 
the film of the negative is treated to one or two coats 
of collodion, whieb gives it a sufficient consistency to 
permit of its being removed. The film is then stripped, 
reversed and secured to another glass with the aid of 
eollodion. After careful mounting this new negative is 
ready to be used as a medium for printing on the zine 

late. 
The face of the plate is buffed to the highest degree 
of polish, then coated with a solution of albumen and 
gelatin, then sensitized with bichromate of ammonia. 
It is then dried and placed in the printing frame, the 
coated side next to the negative film. The case is then 
exposed to the sun or light three to five minutes or to 
an electric light for fifteen to twenty minutes. The 
light passes through the heavy inch thick glass of the 
printing frame, then through the negative, striking 
the sensitized plate and decomposing the chemicals 
wherever it may fall. Where the plate is protected by 
the shadows and half tones of the negative the sun- 
light has less effeet, and where the shadows are dense 
it has no effect. 

This plate is then removed from the frame in a dark 
room and carefully washed under running water for sev- 
eral minutes, then dried and heated until the picture 
appears of a dark brown color. The back of the plate is 
rubbed with wax while hot to protect it from the etch- 
ing solution, which is made from perchloride of iron. 
The picture on the plate is acid proof, and the etching 
solution eats only where the plate is unprotected, that 
part which is blank in the finished engraving. The 
plate is allowed to remain in the acid bath for about 
fifteen minutes, or until sufficient depth is obtained. 
It is then washed and is ready for the router and the 
printer. 
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What Drowning Feels Like. 

A woman, who was among those saved in the recent 
deplorable accident in Morecambe Bay, is reported in 
the papers to have said that she remembered sinking 
twice and thinking she had “‘ only to go down once more 
and all would be over.” 

There are several authentic records of such experi- 
ences. One of the most interesting is that of Admiral 
Beaufort, as deseribed by himself in a letter to Dr. 
Wollaston. When a youngster he fell overboard in 
Portsmouth Harbor, and before relief reached him had 
sunk below the surface, All hope had fled, all exer- 
tion ceased, and he felt that he was drowning. Two 
minutes did not elapse before he was hauled up, and 
he found the return to life much less pleasant than 
drowning. Admiral Beaufort adds that he bad heard 
from two or three persons who had had a similar ex- 
perience that their sensations had closely resembled 
his own. Sir Benjamin Brodie relates the case of a 
sailor who had been snatched from the waves and lain 
for some time on the deck of his ship insensible, who 
on his recovery declared that he had been in heaven, 
and complained of his restoration to lifeas a hardship. 

In a well known passage of the “ Confessions of an 
English Opium ” De Quincey relates that he was 
once told by a near relative that “ having in her child- 
hood (aged nine) fallen into a river, and being on the 
very verge of death but for the assistance which reach- 
ed her at the last critical moment, she saw in a moment 
her whole life, clothed in its forgotten incidents, array- 
ed before her asin a mirror, not successively, but simul- 
meet usly, and she had a faculty developed as sudden- 
ly for comprehending the whole and every part.” 

An American gentleman, Mr. C. A. Hartley, has 
recently given an interesting account of his sensations 
— drowning. He lay at the bottom of a river ina 
tive : semi-couseiousness, in which he saw his rela- 
* and friends all about him with their eyes full of 
*ars, All the events of his life, from infancy upward, 
a slowly before his mental vision ; he felt that he 
on. drowning, and he remembers thinking, unlike 
‘‘arenee, that it was not pain to drown. He was able 
“ven to speculate whether his body would be found, 
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and he pictured his own funeral, and fancied he could 
bear the earth thrown on his coffin. He had sensa- 
tions of the nature of tinnitus (ringing of bells, ete.) in 
his ears, and he had visual perceptions of the most 
marvelous combinations of colors. Next all was peace 
around him ; he had a peculiar feeling of well-being in 
a medium of a temperature neither too hot nor too 
cold. Then he felt himself as if raised from the earth, 
and floating in space, and looking down on the world 
spread out at his feet. Lastly came mere darkness and 
oblivion till he found himself stretched on the river 
bank and being subjected to the disagreeable process 
of restoration to life. 

It will be noted that all these accounts agree in two 
points, namely, the apocalypse of the past life, even in 
its minute details, and the absence of any unpleasant 
sensation. On the whole, the popular idea (which 
in such matters is never wholly wrong) that drowning 
is a pleasant form of death is confirmed by the testi- 
mony of the few who have practically reached the 
bourne of the undiscovered country and yet returned 
to tell the tale.—British Medical Journal. 

Nors.—A friend of the writer, a reliable gentleman 
well known in business circles in this city, claims he 
died a pleasant death from drowning at the time of a 
steamboat disaster a few years ago. 

His experience, as related about the time of its occur- 
rence, was very like these given in this article. He 
claimed the act of dying, as he termed it, wasa pleasur- 
able sensation, while the resuscitation was distressing. 
— EDs. 


ee 
The Plymouth Meteorite, 
BY HENRY A. WARD. 

The Plymouth meteorite was found in the year 1898 
by Mr. John Jefferson Kyser, while plowing in a field 
on his farm, about five miles southwest of the town of 
Plymouth, Marshall County, Indiana. Mr. Kyser had, 
about the year 1872, found in the same field another, 
larger mass of the same iron. This mass was pear- 
shaped, about 4 feet in length by 3 feet in its widest 
diameter, narrowing to 6 or 8 inches at its upper end. 
It lay for a year or two so near the surface of the 
ground as to be seriously annoying in plowing the field. 
On that account Mr. Kyser, aided by his son, dug a 
deep hole by the side of the mass and buried it to the 
depth of 14¢ to 2 feet beneath the surface, where it 
should thenceforth do no more damage. 

The account of this I had last June from the son, 
Mr. John M. Kyser, now city clerk of Plymouth. Mr. 
Kyser well remembers the circumstance of the finding 
of the large piece and assisting his father in burying 
the same; and he further thought that, notwithstand- 
ing the removal of certain landmarks (a fence and tree) 
in the field, he would still be able to locate it very 
closely. This he subsequently undertook to do by 
trenching, but was unsuccessful in finding the mass. I 
was myself present and assisted in a further search 
for it in September last, using a surveyor’s magnetic 
needle, with the hopes of the same being attracted to 
the mass and discovering it, but all to no purpose. Mr. 
Kyser seems to feel very confident of his knowledge of 
the immediate vicinity of the mass where he buried 
it 22 years ago, but is unable to prove its presence by 
rediscovery. Nor has he theaid of another eye-witness, 
his father having died soon after the original finding 
and burying as above mentioned. 

The smaller piece, which was, as before said, found 
in 1883, was presented by Mr. Kyser, Sr., to Mr. W. 8. 
Adams, who, at that time, kept a plow factory in the 
city of Plymouth. It was retained in their family un- 
til last November, when it was brought to Ward’s 
Natural Science Establishment in Rochester, N. Y., by 
Mrs. Adams, from whom I procured it. 

The mass is a lengthened, tongue-like form, not un- 
like a rude mound builder’s ax. Its greatest length is 
124¢ inches, its width 73¢ inches, its thickness in the 
middle about 2 inches, from which, in the greater part 
of its length, it slopes in a somewhat even manner toa 
thin, rounded edge. 

Its surface is deeply eroded by oxidization, so that, 
although sound and free from scales, it shows no signs 
of an original crust. The characteristic pittings of 
meteorites are also by the same cause rendered some- 
what feeble, although still quite clearly visible. We 
have cut a number of thin slices from the mass. These 
etched in dilute nitric acid give very clear Widmanstat- 
ten figures. There are, further, several small nodules 
of troilite. 

A careful analysis of this iron has been very kindly 
made for me by Mr. J. M. Davison, of the Reynolds 
Laboratory of the University of Rochester, and I give 
the same below. 

ANALYSIS OF PLYMOUTH METEORITE. 





This iron, herein briefly noticed. is interesting in 
many ways, and it is much to be regretted that the 
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large mass, of which the record seems to me to be en- 
tirely reliable, cannot be rediscovered.--Amer. Jour. 
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Boller Explosions, 

Ata recent meeting of the Engineers’ Club, ?hila- 
delphia, Mr. John L. Gill, Jr., exhibited and expiained 
a table showing the energy stored in boilers of different 
types, dimensions, and horse powers, and the height to 
which this energy could throw the boiler, with its 
weight of water, if allowed to act through an explosion. 

The explosion which occurred recently at Shamokin, 
Pa., in a plant of 36 boilers, arranged in nests of 3, 
whereby 27 of the boilers exploded and were thrown to 
a considerable distance from their original resting 
places, was possibly due to gas having collected under 
one or two of the boilers, and by its explosion breaking 
the branch connection to the main pipe, thereby caus- 
ing others to explode; or it may have been oecasioned 
by one set of boilers running out of water, the latter 
cause being the more probable. Mr. Gill then ex-~ 
plained, by means of the projecting lantern, a number 
of photograpks which had been taken in the neighbor- 
hood on the day after the explosion. All of the boiler 
shells were broken circumferentially, and many of 
them had been thrown with such force that they had 
been embedded many feet in the side of a culm bank, 
some distance from the boiler house. 

Mr. James Christie—As stated by Mr. Gill, the boil- 
ers at Shamokin were horizontal cylinders, about 44 
feet long, and were suspended by rods 11 feet from 
each end. Hence they were not only subjected to in- 
ternal pressure, but also to unequal strains at the top 
and bottom. due to this manner of mounting, and the 
latter strains must have been very great. In long 
boilers like these there is also unequal strain, due to 
the differences in temperature between the bottom and 
top, the latter in this case being open to the air. 

Mr. Henrik V. Loss—When I was connected with 
the Edge Moor Iron Company 1 remember to have 
made some experiments whereby we found that the 
differences between top and bottom strains in some 
cases might be as much as 5,800 pounds per square 
inch. 

Mr. John Overn—I examined the boilers at Sha- 
mokin on the day after the explosion and there was 
not a single case which showed any longitudinal strain. 
Each boiler shell was composed of 13 plates, and all 
but one of those which exploded broke in the section 
to which the suspension rods were attached. By the 
use of a blower the heat under the boiler cylinders 
was made very great, while the top of the boilers was 
eool. After inspecting boilers for many years, I have 
noticed that there are comparatively few exploded 
because of low water. The disturbance at Shamokin, 
I think, was due to unequal elongation on opposite 
sides of the boiler shells, and to the very poor quality 
of iron used in their construction. 
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The Great Staircase in the Capitol Building, 

Albany, N. YW. 

During the past year the imposing stone staircase at 
the west entrance of the Capitol building at Albany, 
N. Y., has been practically completed, and as it now 
stands the stairway is one of the most beantifu! con 
structions of its kind inthe world. The entire cost of 
construction has been nearly $1,000,000, and about five 
and a half years have been consumed in building it. 
The staircase occupies a space of 76 feet 10 inches by 69 
feet 10 inches, and the height from the tile floor of the 
first story to the uppermost cornice in the dome is 119 
feet. 

‘the stairway consists of broad central rows of steps, 
starting in the corridors and extending through the 
center openings between the cylindrical piers. The 
lower steps of each flight are constructed in convex 
curves, which serves to increase the length of the steps 
and makes it possible to introduce a platform or break 
in the steps about one-third the way up each flight. 
These platforms in turn are flanked by short rows of 
stairs on two sides, which extend at right angles to the 
main or central flights. These secondary flights ex- 
tend to platforms which reach to the walis, and from 
these platforms next the walls four rows of steps, two 
from each platform, extend upward to the next floor, 
which also forms the landing of the central! flight. 

It will be seen that this construction provides for 
four wells, and these help to provide a plentiful sup- 
ply of light and air to the lower floors. The central 
portion of the stairs is supported by eight bearings 
resting upon moulded granite bases, and extending up 
from the foundations to a height of three and a half 
stories. 

The decorations of the staircase are very elaborate. 
On the central ledge on the north side, for example, 
there is a head of Columbus carved in relief, with the 
three caravels used by him in the first voyage to 
America. The western ledge is decorated with the 
Viking ship, while on the east ledge is a modern steam- 
ship, both of these being in bass relief. The sculptured 
work is cut upon a plain surface surrounded by rich 
foliage. The rails, the steps, the ledges upon which 
the balustrades rest, and in short almost every ex- 











posed surface is also richly and tastefully decorated. 
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Lead Poisoning tm the English Dyeing Trade. | lowed to swing vertically, that they may ride over 
Mr. Sydney Smelt, deputy coroner for Manchester, | any large or particularly hard rock without doing dam- 
held ang inquiry recently relative to the death of|age. In the tub, just above the rollers, is a cross frame 
Emily Wood, 19, lately living in Irlam Street, New-| of parallel cross plates connected by diagonal plates, 
ton Heath, who bad died from the effects of lead poi- to check the rotary current of water, so that the quick- 
soning. The girl was in the service of Messrs. Kerr/silverin the central basin will not be disturbed. The 
& Hoegger, dyers, Grimshaw Lane. Early in Novem- tailings flow out with the water from a spout at the 
ber she became ill, and was attended by Dr. A. Walker. | top of the tub, the free metal amalgamating with the 
He found well marked symptoms of lead poisoning. | quicksilver, while the concentrates settle on the bed 
Dr. Walker said he had seen a number of cases plate. At one side, near the bottom, is a valve-con- 
of lead poisoning in the district of Newton Heath | trolled pipe through which the concentrates may be 
during the last few years. He gave evidence three | drawn out. 
years ago in the case of two girls working for the| 
same firm who had died from lead poisoning. A girl | A PUMP GEAR FOR WINDMILLS. 
named Carmichael, employed in the same room with} With the construction shown in the engraving the 
the deceased, said that she had never used arespirator, wind wheel is free to turn to the wind without affect- 
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and up toa weekago bad neve roses one in the | lace. | a VLIW 
The work was what is known as “noddling” yarn rN VEZ 
dyed in yellow and orange colors. Witness herself Ly ai ie a 
had been ill on several occasions from lead poisoning. ‘ a 2 


Prior toa week ago the employes used to take their 


meals in the “noddling room. There was a place to ‘ } 
wash their hands, but no towel was provided. Dr. A Yj) 
Reynoids, who had made an examination of the body vk 

of the deceased, said the cause of death was lead ¢ 
poisoning. The wanager of the works, while admit- ‘ 


ting that at a previous inquiry he had promised to 
see that washing accommodation and respirators were 
provided, said he had never seen more than two or \ 
three girls wearing the respirators up to quite recently. 
He only knew of three girls out of thirty-six who had VI 
never been away ill from lead poisoning, and he had ; 
never stopped the girls from taking their meals in the 
“noddling” room until recently. The occupation IE 
was a dangerous one, and he would not let his own if 
daughter work at the place unless she wore a respirator. | 
At the conclusion of the evidence the coroner sug- | | 
gested tothe jury that they should recommend that 

this particular trade should be declared a special dan- 


the railroads and the local authorities throughout the 
State, will be almost entirely defeated if the electric 
railways now being promoted throughout the country 
are permitted to cross the steam railways at grade, and 
thus create anew and most serious element of peril for 
the traveliug public. It must be borne in mind that the 
entire movement of these electric railways is in the 
‘transportation of passengers, and that, therefore, the 
risk to life and limb from such crossings, owing to the 
frequent service, is proportionately much greater than 
on the steam railways, where the trains are not nearly 
so frequent, and where the movement is made up 
largely of freight traffic. It would hardly seem reason- 
able that the electric railways should be permitted to 
indefinitely increase the number of these crossings, 
‘while at the same time your company and the city of 
| Philadelphia are expending over $400,000 to remove the 
grade crossings of your road by the North Pennsy)- 
vania Railroad in the northern portion of the city.” 

The directors of the New York, New Haven & Hart- 
ford Railroad in their report also refer to the matter 
as follows: 

“The creation of level crossings of steam railroads 
by electric roads, whether by legislative or judicial 
permission, wust lead to dreadful accidents. The people 
are calling for large expenditures by the steam railroads 
for the elimination of all grade crossings, and simu)- 
taneously their agents are increasing the danger to 
those which exist by allowing the electric roads to use 
them. Public sentiment sooner or later will condemn 
such inconsistency.” 
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Punch Photograph. 

The Consolidated Traction Company gives very 
liberal transfers, enabling citizens of Jersey City and 
Newark to go from almost any place in either city to 
any place in the other. To prevent cheating, the com- 
pany bas devised a ticket, on the top of which are 
printed in a row the faces of five men and two women. 
There is a smooth-faced man, the man with a mus- 








gerous occupation under the Factory and Workshops ERICKSON’S PUMP GEAR FOR WINDMILLS. 


Act. Mr. Smelt commented strongly on the conduct 
of the firm in not taking every precaution to prevent 


| tache, and another with side whiskers, a fourth with 
ing the position of the pump plungers, and the power | chin whiskers, and the fifth with a full beard. There 





such cases, in accordance with a promise made on/|of the windwill crank shaft is uniformly transmitted. | are only two women—one meant to be young and the 
their behalf in the course of a similar inquiry in 1891. | The improvement forms the subject of a patent issued | other old—a hat designating the former and a bonnet 
Nothing he could say could add to the feeling of in-|to Mr. Andrew 8. Erickson, of Holdrege, Neb. On the | the latter. There is also, as an additional safeguard, a 
dignation that everybody must have on this subject. | shaft of the wheel are two crank arms connected mark just under the heads, which when punched ac- 


The girls had simply been allowed to commit suicide | by pitmen to two tubes, one sliding in the other, cording to instructions shows the age of the holder to 


in order that foreigners might be supplied with yellow 
dyed goods. After deliberating in private for some 
time, the jury returned a Verdict to the effect that the 
deceased had died from lead poisoning, caused by the 
firm neglecting to carry out the promises made by 
them three years ayo. Mr. Rogers, H. M. Inspector 
of Factories, and Dr. Niven, Medical Officer of Health 
for the city, were present at the inquiry. Mr. Pearson 
watched the proceedings for the firm. 
>-?e-->- 
A COMBINED CRUSHING MILL, AMALGAMATOR AND 
ORE CONCENTRATOR. 
The mill shown in the illustration is designed to 





‘the outer tube being mounted to turn and fitted to| be more than or less than forty years. 

| slide in bearings attached to the tower. The lower; #2 #——————*®+®+e 

ends of the tubes have flanges on which rest the eyes A SUGAR CANE CULTIVATOR. 

of two levers fulcrumed on the tower, and these levers Theillustration represents a light, easily working ma- 
are connected with the pump rods to impart a reci- — to loosen and clear the soil of weeds and vines, 
procating motion to the pump plungers. It will be| and throw it around the roots of opposing rows of 
seen that, as the tubes are alternately raised and low- cane. It has been patented by Messrs Louis Danos 
ered by the motion of the wheel, the turning of the and Albert Haydel, Hohen Solms, Ascension Parish, 
tubes, as the wheel turns in the wind, in no way af- La. 

fects the position of the levers connected with the The platform of the truck is narrow, and supported 
pump rods, the eyes of the levers only loosely engag-| centrally under it is a triangular scraper with a knife 
ing the lower ends of the tubes. It will be obvious at its apex or front edge, the convex edge of the knife 
that a solid rod may, if desired, be used for the inte- | dividing the soil and severing vines, weeds, etc., in its 





perform its work rapidly and effect the utmost possi-| rior tube 

ble saving of gold and silver. It has been patented a 

by Mr. Samson Beer, of No, 645 West Granite Street, | Subang Gees Coestagn 

Butte, Montana. The bed plate is slightly thinner at| The blindness of city officials to the great and daily 
its oater edge, so that the tapering crushing rollers | 44@ugers to which citizens are exposed by the practice 
fit and follow it nicely, and it has a central well in| f permitting street railways to cross the tracks of 
| steam railroads at grade is becoming so serious a mat- 
iter, says Railway Engineering, that some kind of a 
|surgical operation seems necessary to restore their 
sight. Nor does any thought of the rank injustice 
which the steam railroad suffers ever flit through the 
minds of those who grant franchises to street railway 
corporations. Here is a steam road with its right of 
way already established, and crossed by streets which 
may have been laid out years after the railroad enter- 
ed the territory; a street railway corporation gets a 
franchise permitting it to use the streets without pay- 
ment of anything but the boodle necessary to get the 
ordinance through the council, and then it essays to 
cross the tracks at grade, exposing its patrons to un- 
| necessary danger, and compelling the steam road to 
share in responsibility for the lives of the passengers 
carried by the street railroad company. The cities of 
| the land are anxious enough to have the steam roads 
‘eaten their tracks, but they do not display the same 
anxiety to protect citizens from the danger of street 
railway travel. 

We believe that they will be awakened from this 
jlethargy at no distant date by the electric railroads. 


_——_ — = 

















BEER’S MILL AND CONCENTRATOR FOR TREATING 
AND AMALGAMATING ORES. 


The latter have a suitable power for high speeds, and 
the desire on the part of the populace for rapid transit 





already has and will compel them to adopt fast sched- 
which the quicksilver may lie, this well being sup- | ules, until when they successfully compete with steam 
plied through «a duct from an amalgam box on the! roads for suburban travel the necessity for greater pre- 
outer side of the tab. Extending up through the cen- | cautions for the safety of human life on street railways 
ter of the tub is a shaft casing, preferably cast inte-| will be shown in no uncertain manner. On the ques- 
gral with tie bed plate, the driving shaft being stepped tion of electric and steam railroad crossings. the direc- 
in a suitable bearing below, and on the shaft is a|tors of the Pennsylvania Railroad, in their forty- 
spider frame having at its top a collar which turns |seventh annual report, after describing the work of 


above the casing, and is keyed to the shaft. The 
lower ends of the arms of this spider frame merge in 
a collar on which are Jugs between which are pivoted 


elevating and depressing its tracks in several cities, 
said : 
“ The object sought to be attained, however, through 


path. The knife is attached by means of a shank to 
the standard of the scraper, which extends upward 
and is pivoted to a link adjastably attached to a hand 
lever fulerumed just back of its forward end to an up 
right on the platform. Extending rearwardly from 
|this upright is a rack upon which the lever has a 
guided movement, being provided with the usual 
'thumb latch to engage the rack. A second lever, 


| pivoted on a rear standard, is pivotally connected at 





DANOS AND HAYDEL’S SUGAR CANE CULTIVATOR. 





| its forward end with the front end of the hand lever, 
and at its rear end this lever is adjustably attached to 
| the upper end of a shank or standard on whose lower 
end is secured a follower or mould board, which travels 
over the surface that has been operated on by the for- 
ward scraper. As the machine is drawn between the 
rows of cane, the hand lever is pressed downward, 
bringing the scraper and its cutting knife into the de- 
sired engagement with the ground, the same motion 
also bringing down the mould board, by which the 
loosened soil is thrown to both sides and upon the 





the shafts of the crushing rollers, which are thus al-' the large expenditures made in this divection, both by roots of the plants. 
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cuRIOUS AND INTERESTING WATCHES, 


Scientific American. 


In one of the halls of the Havas agency is installed 





vateh made entirely of iron, of comparatively a central station that constitutes ihe transmitting post. 
but still most interesting workmanship, is shown | A writing machine with keys actuates a special com- 


1» central picture herewith, its engraved dial 
‘ng the hours from 1 to 24. There are two hour 
~ an outer and an inner one, and the watch 
» hour hand only. It is of the type known as 
» watehes, and has both a barrel and fusee, being 
bly one of the oldest specimens of a watch with 
naintaining power, according to the American 
ler, to whom we are indebted for illustrations and 
i..* A catgut string is used in lieu of a chain for 
ting the barrel and fusee, and the balance is in 
vm of a straight bar, like those found in old 
R - Forest clocks, instead of the circular balance 
' » use. The edge of the case, which was evident- 
t and then chased and finished, has an artistic 
the motive being birds and 
f e. The watch is apparently 
wan workmanship, and prob- 
nore than three hundred years 






, » egg-shaped watch, shown in 

nd face views, at either side, 
wa- ade by Denis Martinot, Paris, 
in the 16th eentary, and is of gilded 
silver. Its dial illustrates the three 
elements, air, water and earth. 
Jupiter, sitting on his throne and 
surrounded by clouds, represents 
air: Neptune, holding aloft his tri- 
dent in his right band, inside the 
dial circle, simulating water; while 
below the dial reclines a mythologi- 
eal figure designed to represent the 
earth. Surrounding these figures 
is a delicate design of convention- 
alized leaves and flowers. On one 
side of the ease is represented Fame 
holding a laurel wreath, while op- 
posite is the reclining figure of a 
warrior, and between them is a drum 
and antique shaped gun. On the 
other are other reclining figures 
representing a herald and the god of war. The watch 
has an hour hand only, and the movement is richiy 
ornamented to correspond with the case. 

—_— OOOO 
THE TYPEWRITER TELEGRAPH. 

The quick transmission of news has become one of 
the most imperious needs of our age. The public 
wishes to be informed at every instant, and in as short 
order as possible, as to the most recent occurrences of 


| 
| 


mutator that permits of sending currents into a line 
upon which are arranged various receivers or writing 
| machines. These latter are genuine masterpieces of 
|mechanics, without clockwork movement. A_ type 
wheel, upon which the various letters of the alphabet 
are engraved in relief, obeys the currents that are sent 
from the transmitting station and prints the trans- 
mitted characters upon a roll of paper. There is no 
longer a question here, as in the old Ameri- 
can machines, of a band of paper three- 
quarters of an inch wide, but rather of a 
roll five anda half inchesin width, It is 
therefore possible to obtain a sheet consti- 
tuting a true document. Without dwelling 
at length upon the interior details, we shall 
say that the commutator, of which it isa 
question above, is set in motion by means 
of a small electric motor, which receives 








CURIOUS AND INTERESTING WATCHES, 


the electric energy necessary for its operation from a 
battery of sixty Tudor accumulators. The charge of 
these elements is effected by the aid of a deviation 
taken from the Edison sector. 

The transmission in the exterior circuit of the appa- 
ratus is made at a difference of potential of 100 volts 
and with an intensity of 038 ampere. The Havas 
agency is at present performing two services, the race 





track and the financial. It is supplying about forty- 


every kind. To cite but a fewexamples, we may men-| five subscribers distributed to the number of fifteen 


tion as particularly interesting the mind of the public 
the races, the various sports, stock operations, political 
events, ete. The present 


| per circuit. The number of subscribers per line is 


not limited, but the derangements of the service can 
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at the moments of activity at the Exchange. All the 
dispatches received from every quarter by the Havas 
agency are immediately sent out as soon as received 
in the office. The information relative to the service 
of the races is also very curious. If it is a question of 
an important affair, the particulars telephoned from 
the race track to the agency are transmitted at the 
moment of starting, at the third stretch, half stretch, 
finish, etc. A race has scarcely terminated before a 
subscriber has been able to foresee the results of it. The 
great interest that a service of this kind may present 
way be readily seen. The price of 
subscription, moreover, is not high, 
it being $300 a year for the financial 
service and $120 for that of the 
races. 

The Havas agency will not stop 
at the two services of which we 
have just spoken. It is working at 
present at the installation of a third 
service for the supplying of political 
news. The machine utilized will 
be more powerful and more rapid 
than the preceding. All the ma- 
chines necessary are not yet ready, 
but we have already been able to 
see some models of them, one of 
which we give a general view of in 
the figure. In the foreground is 
the transmitter or writing machine 
that serves to establish the: con- 
tacts necessary for the electric 
transmission. Back of this is the 
receiving apparatus, like those that 
are installed at the houses of the 
subscribers. At the top is seen the 
band of paper that unwinds oppo- 
site the type wheel that does the 
printing. 

These present arrangements, im- 
ported into France for the service 
of rapid distribution of informa- 
tion, prove to us that the proverb 
‘*Time is money” does not remain 
English, but is becoming universal.—La Nature. 
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Injury to Boilers by Grease, 

It has often been observed that smal! quantities of 
grease in combination with deposits lead to boiler ac 
cidents. This compound gets deposited on the plates, 
and the most violent water circulation is sometimes 
insufficient to remove it. The plates, in cousequence, 
get overheated and accidents arise. The introduction 
of grease inside the boiler should be avoided, especi- 
ally where the water from the condenser is used for 





feeding the boiler, by the use of a sufficiently large 
feed water filter. The Berlin 
Boiler Inspection Society had 





means that we have at our 
disposal in Paris for obtain- 
ing information are really in- 
adequate, and the telephone 
itself has not been able to 
remedy the matter. It be- 
came necessary to adopt 
other arrangements in order 
to meet the requirements of 
the present hour. 

The Havas agency at Paris 
has been endeavoring to find 
a solution of this difficult 
problem for ten years past, 
and has finally east eyes upon 
a printing telegraph invent- 
ed by Mr. Wright, an Ameri- 
can. This telegraph permits 
of reproducing at a distance 
the matter printed by a type- 
Writer. Our engraving re- 
Presents the latter in the 
foreground. The manuscript 
to be transmitted is printed 
at a distance by means of a 
Writing machine located in a 
central transmitting station. 
The matter thus printed is 
reproduced at the same time 
in registering apparatus in- 
Stalled in receiving stations 
at the houses of the various 
subscribers. In our figure, 
the receiving machine is shown at the rear of the 
transmitting one, 

After many hesitations and\difficulties, it beeame pos 
‘ibl> to install a service which is now operating in the 
offices of the Havas agency, Place de la Bourse. Mr. 
Nicron, superintendent of this service, has been kind 
en ugh to explain the system to us and show us the 
‘s — of it. We shall be content in what is to fol- 
- ° point out the general principle solely. The en- 

vumber of our journal would seareely suffice to 
detailed description of the different apparatus. 


* Copyright, 1893, by Geo. K. Hazlitt & Co. 
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be restricted in case of accident by diminishing this 


‘hall of the Comptoir d’Escompte at Paris, where they 








WRITING MACHINE FOR TRANSMITTING A MESSAGE TO A DISTANCE. 


number on each line. The cables necessary for such 
transmissions are strung in the sewer by the care of 
the state. These apparatus may be seen in the large | 
are in regular operation. The roller is seen moving 
forward at every instant and becoming gradually cov- 
ered with numerous inscriptions. 

The advices thus transmitted are most valuable. In 
the financial service, all the foreign quotations of the 
evening are furnished to the subscribers the next 





morning. The distributions continue thus from in- 





stant to instant during the entire day, and especially 


the following case brought 
under its notice: Two single- 
flued boilers, 4 feet 8 inches 
diameter, 23 feet long, flues 28 
to 22 inches diameter, pres 
sure 12 atmospheres, were 
used to generate steam for a 
150 horse power engine with 
surface condenser. The in 
stallation had only been in 
work since July, 1893. A con- 
siderable portion of the flue 
of the left boiler had col- 
lapsed. This could not be 
attributed to shortness of 
water. On examination it 
was found that nearly all 
over the boiler a fatty brown 
slime had been deposited, 
which, being placed on a red 
hot iron, burst into flame. 
The feed water pump got its 
water from a large open tank 
over which a smail filter was 
placed. The condensed water 
was led to this filter in order 
to have the grease removed. 
Unfortunately, the arrange- 
ments were so bad that a con- 
siderable portion of the grease 
found its way into the boiler. 
A similar case was recorded 
by Mr. Abel at the last meeting of the Markisch Socie- 
ty of Testing and Inspecting Steam Boilers. Four boil- 
ers, the feed water of which was heated by the exhaust 
steam from a Westinghouse engine, after being in use 
about six weeks, were so damaged that one boiler had 
to be completely removed; the other three had to 
receive extensive repairs. An examination of the boi!- 
ers showed that the flues were covered with a deposit 
of fatty slime. An analysis of this showed that about 
52 per cent of it consisted of mineral! oils and paraffine, 
and 27 per cent of animal fat. It is strongly advised, 
therefore, that feed water shall always be filtered so as 
to remove any oils or grease. 
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The Florida Sponge industry. 
BY WILLIAM B. BURKE. 

Sponge is a substance with which almost everyone 
is familiar, as there are but few living in civilized com- 
manities who do not find oceasion to use it for a great 
variety of parposes. The article is so very useful that 
a large number of inconveniences would arise if it 
could not be obtained. Without it, what would the 
surgeon, the traveler or the housekeeperdo? And yet 
most of those who use sponges in an infinite variety of 
ways ail their lives never stop to consider how they 
are formed; that is, whetber they are plants or ani- 
mals, or what their history or habits may have been. 

Sponges consist of a framework or skeleton, coated 
with gelatinous matter and forming a non-irritable 
mass, which is connected internally with canals of var- 
ious sizes. The ova are very numerous, and present in 
appearance the form of irregular-shaped granules de- 
rived from the gelatinous matter which grow into cili- 
ated germs, and, falling at matarity into small canals, 
are then expelled through the orifices. When alive 
the body is covered by a gelatinous film, which, being 
provided with cilia, causes a current of water to pass in 
at the smaller pores and out at the larger apertures, 
the sponge probably assimilating the nutritive princi- 
ples contained in the water 

Sponges are found abundantly in tropical waters 
generally. They gradually decrease in numbers 
toward the colder latitudes till they become entirely 
extinct. They vary much in shape. Some are shaped 
like a vase, others are semi-cylindrical, others flat like 
an open fan, and some are round. 

The commerce in sponges is of considerable import- 





ance. The great difficulty which is experienced in any | 


attempt to distinguish species resalts from the extreme 
susceptibility of all keratose sponges to any change in 
external conditions. They appear to require for the 
prodaction of the torms in abundance tropical or sub- 
tropical seas, and attain by far their greatest develop- 
ment in the number of the forms and species in the 
Gulf of Mexico and West Indian seas. The typical 
forms, the commercial sponges, are essentially confined 
to the waters of the Bahaman Archipelago and the 
southern and western coasts of Florida in the western 
hemisphere and to the Mediterranean and Red Seas 
in the other 

The Florida sponge grounds form three separate and 
elongated stretches along the southern and western 
coasts of the State. The first includes nearly all of the 
Florida reefs, the second extends from Anclote Keys to 
Cedar Keys, and the third from just north of Cedar Keys 
to Saint Mark’s. The Florida grounds havea linear ex- 
tent of about 120 miles, beginning at Key Biscayne, in 
the northeast, and ending in the south at northwest 
channel, just west of Key West. The northwestern 
half of the grounds is very narrow, having au average 
width of only about five miles, and being limited to 
the outer side of the reefs. At about the Matacumbo 
Reefs the grounds broaden out so as to cover the entire 
width of the reefs, which are much broader here tham 
at the north. The entire southern half of the grounds 
bas more or less of the same breadth, which is about 13 
or 14 miles 

The second sponging ground begins just south of 
Anclote Keys, with a breadth of 7 or 8 miles, which it 
maintains from a point opposite Bat Fort to Sea Horse 
Reef, just south of Cedar Keys. The total length of 
this sponging ground is about 60 geographical miles 
Its distance from the shore varies somewhat. At the 
south the inner edge approaches within 4 or 5 miles of 
the mainjiand, and comes close upon Anclote Keys; 
but throughout the remainder of its extent it is distant 
6 to 8 miles from the shore until it touches the shallow 
bottom and reefs of Cedar Keys. The depth of water on 
these grounds. as indicated on the coast survey charts, 
ranges from 3 to 6 fathoms, but many portions are un- 
doubted!y shallower than this. The northern ground, 
which maintains a nearly uniform width throughout, 
is about 70 miles long by about 15 miles broad. It ap- 
proaches to within about 5 miles of the shore and ter- 
minates just off the mouth of Saint Mark’s River; the 
depth of the water is the same as upon the next one to 
the south, i. e., from 3 to 6fathoms. The total area of 
the Florida sponging grounds, which are now being 
worked, including also those that were formerly fished 
upon, but have since beer more or less abandoned, 
may be roughly stated at about 3,000 square geograph- 
ical miles. This probably does not include all of the 
sponging grounds occurring in Florida waters, for the 
fact tbat new areas are being constantly discovered 
would indicate that there might still be more to find, 
and it is certain that no strenuous efforts have yet been 
made to extend the grounds already kaown, the dis- 
covery of new ones having generally been made by ac- 
cident. 

The sponge fishery of the Florida coast differs from 
that of the Mediterranean, in that sponges are not ob- 
tained by divers, but by means of a long hook fastened 
to the end of a long pole and managed from a small 
boat, 

In Florida small vessels of from 5 to 50 tons measure- 
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vessels are generally of light draught and schooner 
rigged, having proportionately large decks on which to 
carry boats, working gear and the sponges caught. 
The holds are of considerable size, for storing the 
sponges, and the cabins generally small, indicating a 
sacrifice of comfort to working room. Each vessel 
carries, according to its size, from five to fifteen men, 
one as cook and the remainder as fishermen, and also 
a small yaw! boat to every two fishermen, to be used 
by them in securing the sponges. In addition to the 
working tools for taking sponges, they are provided 
with a sufficient quantity of provisions, wood and 
water for the trip, lasting from four to ten weeks. 

The working outfit for a Florida sponging vessel con- 
sists of a few small yawl boats, called dingies, and a 
supply of sponge hooks and sponge glasses. The boats 
used are always made as light as possible. They are 
from 15 to 20 feet long and from 4 to 6 feet wide. The 
idea is to have the boats light enough to enable two 
men to haul them in and out over the side of the ves- 
sel, and yet strong enough to withstand the rough 
handling which they are sometimes subjected to, and 
to carry the heavy loads resulting from a day’s catch. 
While catching sponges it 1s necessary to scull the 
small yaw! boats (dingies) from the stern, and, for con- 
venience in doing so, this form of sculling notch is 
used : A piece of oak plank about 6 inches wide and 1 
foot long is notched at one end to fit the oar and in- 
serted at the other between two guiding strips well 
fastened to the stern sheet. This sculling notch is 
placed at one side of the center of the stern sheet and 
is made to be easily removable in order that it may be 
taken out of the way when not needed. The sponge 
hooks are made of iron with three ‘curved prongs, 
measuring about 5 to 6 inches in width. The entire 
length of a hook is about 8 inches, the upper end being 
made into a very strong socket for the insertion of the 
pole. 

The sponge glass is made from an ordinary wooden 
bucket, the wooden bottom being replaced by one of 
ordinary window glass securely fastened by cement. 
In using a sponge glass it is placed upright on the sur- 
face of the water, the handle of the bucket is placed 
on the back of the neck of the fisherman with his 
head thrust down in the bucket. In this way the 
fisherman can distinctly see very small objects in very 
deep water, and he can easily distinguish good sponges 
from those of an inferior grade. 

When the sponger discovers a suitable sponge 
through the aid of the sponge glass, he hurriedly 
grasps his hook, and, plunging it directly upon the 
sponge, he skillfully pulls it from its habitation and 
brings it up to the surface and places it in the boat. 
As soon as the fisherman collects a sufficient quantity, 
he takes them to the vessel, where they are spread 
carefully on the deck in their natural upright position, 
so as to allow the slimy matter, called ‘‘gurry,” by the 
sponger, to run off. During the first stages of decom- 
position they have a very unpleasant odor, something 
like decayed fishy matter. After the dingies collect 
sufficient sponges to make a vessel load, they are taken 
to what are called sponge crawls, which is an inclosure 
of about 10 to 12 feet, made generally by placing stakes 
in the beach where the water is from 2 to 3 feet deep. 

Sponges, after being kept on the decks of the vessel 
from one to two days, will generally be sufficiently 
cured to be taken to the crawls, and then they are 
kept there for a few days and then thoroughly washed 
and pounded with a flat stick. They are then placed 
upon strings of about 6 feet in length and taken to the 
markets, where they are sold at auction. They are 
gererally sold in lots, and then carefully trimmed and 
packed in bales weighing from 15 to 100 pounds each, 
according to quality, the cheaper grades being gener- 
ally packed in the larger bales. 

The principal varieties of sponges found in Florida 
are the following: sheep wool, yellow and grass. The 
Florida sheep wool are the best quality, being of very 
fine texture, soft and very strong and durable. The 
yellow sponge is of fine quality, but not strong in tex. 
ture, and not near as soft or durable as the sheep wool 
sponges. The grassis very much inferior to the others, 
not being as strong nor so desirable in shape, and be- 
ing easily torr. 

There are no sponges found in the world to equal 
the Florida sheep wool for softness and strength, and 
no better bath sponge can be found than a good solid 
Florida sheep wool, although they are generally sold 
for washing carriages, ete. In former years Florida 
sponges were loaded with lime or sand in order to de- 
erease the price, but of late very few loaded sponges 
have been placed upon the market. 

Sponges in great variety are also found in many places 
in the West India Islands, also in Cuba. The Cuban 
sponges are the next best to the Florida. The prin- 
cipal varieties found in Cuba or the West Indies are 
sheep wool, reef, yellow and grass, also velvet, which 
are next best to the sheep wool. 

The finer grades of sponges are found principally in 
the Mediterranean, such as the fine surgeon’s, toilet, 
bathing and nursery sponges, and they are very mach 





ment are employed t > visit the grounds to afford quar- 
ters for the men and to bring home the catch. These 





higher in price than any others. 
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sponges that are imported from all other countries, 
that is, in value, not quantity, and the demand for 
good Florida sponges is considerably greater than the 
supply. Consequently, the prices must advance from 
year to year. The prices have more than doubled, 
within the last twenty years, for Florida sponges. 

The fine, soft species of sponges, such as surgeon’s, 
toilet, nursery, bath, etc., are found in great variety 
in the Mediterranean, and are fished principally by 
divers, sometimes at great depth. After being brought 
to the land they are buried in the sand and allowed to 
decompose, after which they are well washed and 
beaten with a small stick, and then packed in bags 
and sent direct to London, and again thoroughly 
cleaned and packed in cases according to size and 
quality. The large London dealers bave almost com- 
plete control of the sponges found in the Mediterra- 
nean. There are a great many varieties found there, 
principally the fine surgeon’s, toilet, bathing, potter's, 
fine thin flat (called elephant’s ears by the native fish- 
ermen), fine cups, Zimocea toilet, Zimocca potter's, 
ete. Some of the finest cup sponges are sold at as high 
as $100 per dozen. The Mandruka bath sponges are 
also very expensive and very rare. Some of the cheap- 
er species are also found in the same waters, but none 
like those found in Florida or Cuban waters.—Amer. 
Jour. Pharm. 








Progress of Irrigation. 

The irrigated and irrigable lands of the western 
part of the United States are mainly included between 
the one hundredth meridian and the Pacific Ocean, 
and comprise, according to official surveys, about 610,- 
000,000 acres. Within this great extent of country are 
nearly all possible combinations of soil and climate. 
In a general Way, however, four great classes may be 
distinguished. These are desert, pasture, firewood 
and timber lands. Of these, the desert land is prac- 
tically valueless, the pasture iand is too arid to sup- 
port vegetation and may be used only as a pasturage, 
and only the two latter divisions are more or less fer- 
tile. The irrigated sections are included in the desert 
and pasture lands. At present some 3,631,381 acres, or 
less than six-tenths of one per cent of the entire region, 
have been provided with an artificial water supply 
sufficient to raise crops. 

The proportion of this desert or pasture land which 
may in the future be brought under irrigation de- 
pends, of course, upon the thoroughness and ingenu- 
ity with which the water supply is utilized, but it is 
probable that it will be under 8 per cent of the entire 
area. Statistics show, however, that irrigation is a 
profitable measure and cannot be neglected. The 
average cost of water for irrigation throughout this 
section is at the rate of $8.15 per acre. Applying these 
figures to the total acreage the total first cost of irrigat- 
ing the lands last year was about $30,000,000 and the to- 
tal value of the water right was $04,412,000, the increase 
of valuing being $64,800,000, or 218°84 per cent of the 
investment. The estimated first cost of the irrigated 
lands from which crops have been obtained was §$77,- 
500,000 in 1889, and their present value, including the 
improvements, is $296,850,000, showing an increased 
value of $219, 360,000, or 283°08 per cent of the invest- 
mentin the land. The average value of the crop 
raised was $14.89 per acre, or a total of $53,057.000. 
This, it must be considered, exhibits merely the cost 
and value of irrigation in the arid regions. The value 
of the unutilized water supply can scarcely be esti- 
mated. 

During the past four years the federal government 
has done much to further the work of irrigation by 
establishing an irrigation survey and by appointing 
State engineers in California, Colorado and Wyoming, 
whose duties are practically confined to irrigation. 

At present the irrigation of this region is carried on 
by what is called gravity irrigation. 

The different systems adopted by modern engineers 
may be classified as perennial, periodical and storage 
work, by irrigation from artesian wells and from sub- 
surface sources, The perennial irrigation includes the 
supply of water from canals which receive their sup- 
ply from streams which give a constant supply of 
water throughout the entire year. 

Periodical irrigation includes the canals which have 
a supply only at certain seasons of the year. A more 
common plan, however, is the storage system. The 
dams for this system are generally constructed on in- 
termittent streams for the purposing of receiving and 
preserving their flood waters. 

The irrigation from artesian wells is practiced 
wholly by means of canals, which convey the water to 
the land directly from the wells. And the irrigation 
from ground water sources is performed by tunnels 
under the beds of streams, which tap some water-bear- 
ing stratum or by cuts in sloping ground, by wells to 
collect the ground water and by similar contrivances. 
The work of irrigation calls for much skill and sci- 
entific knowledge. Climate, geology and topography 
must all be considered in the work. It is to be hoped 
that the skilled engineers now at work on the subject 





Florida produces nearly double the amount of 


will provide an economical and efficient system for the 
future. 8 
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The Snows of Mars. 
.o Editor of the SCIENTIFIC AMERICAN : 
ring the past few months your valued publica- 
as contained a number of interesting articles on 
as phases of Mars, its probable climate, ete., and 
‘va generally comes to the surface that the sup. 
: snows of that interesting planet may, after all, 
be - emiecal snows, and not erystals from the frozen 
vapor of water. 
Woile we must not forget the fact of our present 
once relative to the actual conditions on the dis- 
urtace of our interesting neighbor, have we any 
.ason for assuming that the temperature of that 
+ is too low for the abundant and rapid transfor- 
mation of the forms of water such as we know them ? 
Hore in the plains country, where the intensely clear 
sky and high altitude favor radiation and absorption 
in a high degree, it is no unusual thing to see namer- 
ous large and abundant crystals of frost (a feathery 
snow, in fact) fall from an almost cloudless sky when 
the mereury is at zero or below. It is a much more 
common thing to see snows of half an inch in depth 
evaporate and totally disappear when the mercury 
is anywhere from zero to 20° below, and the writer 
found that a eake of ice about 18 inches square, when 
bung up in the shade on the north side of a fireless 
building and with the mereury at zero or below, lost 
about four ounces per day under those conditions. 

It isa very popular mistake to suppose that evapo- 
ration ceases at the freezing point, and, for aught we 
certainly know to the contrary, the process of crystal 
forming and condensation may, under somewhat 
changed conditions, go rapidly on under negative tem- 
peratures below the deepest reach of our terrestrial 
thermometers. E. W. Buack. 

North Loup, Neb., January 5, 1895. 
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Birds and Their Persecutors, 

As matters go now, unless some stringent measures 
are taken, the birds of Europe will, in the next cen- 
tury, be as extinct as is now the dinornis, The ornith- 
ophil societies of France and Switzerland have more 
than once written to me that unless birds be protected 
in Italy they must perish all over Europe, since so 
great a variety of races wing their way to the south 
in winter, and there are ruthlessly murdered. Switz- 
erland says that millions of her birds (insectivorous 
songsters) leave her for Italy in autumn, never in spring 
to return. No representation of this fact produces 
any impression on Italians; they do not believe that 
birds aid their crops and clean their vines, They wish 
to eat them; they are impervious to any other consid- 
erations, and so they continue to destroy lovely and 
useful little lives, butchered to lie in rotting heaps 
in the market places or be sold at two farthings a 
head. In autumn numerous tribes of northern nest- 
ing song birds come southward, and their piping and 
trilling is heard for a week ortwoin the fields and 
hedges, under the willows of watercourses and among 
the furze and chestnat serub of the hills. Then it is 
silenced, Trap, or gun, or net, or poison have done 
their work. The huge low-spread nets called panatoie 
capture hundreds in a forenoon. There is no distinc- 
tion or discernment in the wholesale murder. The de- 
cree is, Let every winged thing die. 

Along the little streamlets, by the banks of rivers, 
among the reeds and rushes, anywhere where there is 
water, men wait at daybreak to snare or slay the 
birds as they come to drink; and again at sunset, 
when the birds, large and small, fly down to 
slake their thirst, the same brutal foes lie hidden to 
destroy them. As are the dog s’lives in the cities, so 
are the birds’ lives in the country. They are hunted 
from dawn to dark. Even within the towns the birds 
are no safer; the blackeap and merle, the linnet and 
chaffinch, the bullfinch and goldfinch, which would be 
humerous in Italian towns were they let alone, are 
caught by nooses or shot without pity. 

The thistle seed so eagerly sought and eaten by the 
goldfinch should make that beautiful bird precious 
to those who have neither sight for his plumage nor 
ear for his song. The grabs and larvew of injurious 
‘nsects turned up by the bills of blackbirds and 
nightingales should render them sacred to those 
to whom their melody says nothing. All the tribes 
of finches are invaluable as grub hunters and aphbis 
aatane on the grounds where they feed and breed. 

talian agriculturists bitterly bemoan the fact that 
their fields are ravaged by insect hordes of every kind, 
that their fruits drop off unripe, and that their vege- 
‘ables are eaten to the root by snails and caterpillars, 
‘vd through the root by wireworms and grubs. There 
“» indeed, @ close time in most countries, but it is too 
ree be effective; it begins too late to protect 
“ds in their amorous season, when they are most easily 
. » proached and taken, and ends too soon to save the 

‘er young broods from being seized or shot while 

arcely fledged. 

. | have repeatedly seen during the close time linnets, 
ches, grosbeaks, and nightingales hawked wild in 
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the streets of Rome by boys who held them at the 
end of a string, and flung the terrified little things 
into carriages or shops, or on to people’s shoulders, on 
the chance of sale, 

Mosquitoes, flies, wasps, moths, caterpillars, large 
and small, and the red ant, which swarms in houses 
and devours all kinds of food with incredible rapidity, 
all these are a hundredfold more numerous than they 
were in bygone years; while the great ash-colored 
locust appears in millions, which cover and desolate 
whole districts, leaving no green blade or leaf alive. 
Whose is the fault? Who lets the larve-eating and 
the insect-killing birds be murdered in the very season 
of their usefulness? Who lets the swallows, who 
would rid the air of winged pests in their graceful 
circling flight, be shot down in scores as they flash in 
the morning sun or skim the water at eventime for a 
bath and drink? I have known hundreds of swal- 
lows and martins come to make their nests as April 
brought them home, and I have known these inno- 
cent and useful returning pilgrims destroyed almost 
entirely before June was passed, two or three at most 
being left of the happy bands which had come back 
so joyously and trustingly to the roofs of men. The 
penalty for slaying aswallow or martin could not be 
placed too high. All day long and until it is quite 
night this bird seldom rests, and in his buoyant flight 
is ridding the air of men’s worst pests. 

There is a horrible night method also of taking 
nesting birds which is common in all parts of Italy. 
Men tie lanterns to long poles and shove the lights 
up into the trees, or vines, or bushes, with much noise 
and hooting; the shifting lights so terrify the birds, 
wakened out of their sleep, that they fly madly to and 
fro, and fall an easy prey to their persecutors. 

This is considered a very amusing diversion, and 
children are allowed as a treat to crush the skulls of 
the little birds snared in the nets. The duke and 
duchess are as eager for these noble pastimes as their 
plowman and his wench. The amusement of the uccel- 
liera pleases high and low alike. The prince and car- 
dinal find a great glee in its stupid butchery, as do the 
country lout and city cad. The patrician woman 
claps her jeweled hands, and the sleek ecclesiastic 
purrs with pleasare asthe victims are snared, caught, 
and either killedemeaged. 

Legislation as regards birds is environed with many 
difficulties. It is hard to know how a law is broken 
over miles of wild country, within park walls along 
solitary shores, and on lonely hillsides. But great 
good would be effected if birds were prohibited as 
food; if all nets, traps, gins, bird lime, and call birds 
were made illegal; and if punt shooting and night 
netting of water birds were forbidden. In Italy, if 
birds were not allowed to be brought within the gates 
of a town, their slaughter and eapture would be much 
diminished, and if the gun tax were raised, the crowds 
of cads who ravage the country fields would be 
greatly lessened. If the uccellario and panatoie of 
the richer classes were made unlawful, the numbers 
thus sacrificed would be also much diminished. As 
many as six or seven hundred birds of all kinds are 
frequently caught in one morning by these means on 
a single field or in a single shrubbery. 

Consider the marvelous life of a bird and the manner 
of its whole existence. Men wast truly be brutes not 
to be moved by wonder and admiration before a crea- 
ture so ingenious, so courageous, and so persecuted. 
Consider the powers of that little mind of which the 
inner light flashes from the round, bright eye ; the skill 
in building its home, in finding its food, in protecting 
its mate, in serving its offspring, in preserving its own 
existence, surrounded as it is on all sides by the most 
rapacious enemies. Consider its migration. Men are 
proud of the steamships and railway trains of the 
overland route between Europe and India, but what 
merit have they beside the flight of the bird from 
Northern Europe to Southern Asia? Alone, unaided, 
opposed by many adverse circumstances, and frequent- 
ly blown back by weather, it yet crosses continents, 
seas, and deserts, till it reaches its winter home by 
Nile, or Ganges, or Euphrates ; and yet again, when 
spring is in the air, returns over those thousands of 
miles to make its nest in some Norman croft, or 
Rhenish hedge, or English orchard. The migratory 
flight of the bird is the greatest miracle of nature. It 
is sad and amazing that it is regarded by man with 
entire indifference, and merely utilized by him for his 
own gain or diversion. 

All the tendency of modern life is set against the 


continuance of what is called “ wild life”—i. e., such | 


forms of life as have continued to exist in a natural 
state, without artificial aids or restrictions ; the only 
forms which are really beautiful. 

When left alone it is such a lovely little life— 
cradled among the hawthorn buds, searching for 
aphidw among apple blossoms, drinking dew from the 
cup of a lily; awake when the gray light breaks in 
the east, throned on the topmost 


through the air; then the friendly quarrel with a 
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the docks and daisies; the triumph of singing the 
praise of sunshine or of moonlight ; the merry, busy, 
useful days ; the peaceful sleep, steeped in the séent 
of the closed flowers, with head under one wing and 
the leaves forming a green roof above. 

In winter, doubtless, it is hard work for him to keep 
himself alive and warm ; but the bird is a little philoso- 
pher, and he wears a waterproof coat. Pious people 
rob him of his natural food in hedge and thicket 
that they may decorate their churches with holly and 
mistletoe and bay, and when the frosts are long and 
the snow is deep the non-migratory bird suffers great- 
ly ; often, indeed, the cold kills him, if he escape the 
gun and the trap. But in southern countries, like 
Italy, he fares well if he be let alone ; and in northern 
countries people might easily help him if they would 
but spare him some grain, some seed, some crumbs of 
bread, some bones of meat hung in the branches where 
he can reach them and animals cannot, 

Every invention in the programme of what is called 
civilization is against the creatures of weod and water 
and air. The beaver is almost extinct, the mole is in- 
cessantly hunted, the hare is harried to death in every 
country; the steam plow, the steam reaper, the 
steam engine drive before them millions of once happy 
and woodland-born creatures; and the birds suffer 
more than any other living thing. The great electric 
lights of the lighthouses on the coasts and islands slay 
hundreds of thousands of the birds of the sea and of 
migratory song birds, as they dash in headlong flight 
against the revolving glare, and fall dead from the 
shock on the rocks below. When the tired flocks of 
the air land on some seashore, worn out with fatigue, 
half dead with thirst, obliged to seek a day’s repose 
before continuing their flight, the human brute re- 
ceives them with stick and net and gun. There is no 
hospitality for the winged traveler ; if he stoop to drink. 
if he pause to rest, if he plume his ruffled feathers on a 
tussock of grass, his enemy is down on him, the two- 
limbed human brute, who is more cruel than any bird 
or beast of prey. There is no sympathy with his 
courage, no aid to his weariness; even a drop of dew 
or a wayside seed is begrudged to him. He must 
perish, to be ground between the yellow teeth of 
peasants, or, perchance, lie dead in crates, or be 
skinned, that his pretty plumage may be worn on the 
heads of female fools. Every rush-covered islet on 
a stream, or a lake, or a broad has its murderous punt 
shooting. Every stretch of waste land or belt of com- 
mon wood has the caterer for the fashions of women, 
spreading his toils or setting his mirror traps for the 
songsters and the swallows. Every child is brought 
up to torment and hunt down the birds. No holiday 
seaside-excursion is complete to the city cad and his 
“flame” without wounding some winged creature and 
seeing it struggle helpless in the surf of its native 
shores. Sometimes, if shot on the shore and taken in 
rough hands, its wings are torn off to adorn the Sun- 
day hat of some ’Arry’s girl, and the bleeding, mu- 
tilated body is thrown back alive into the salt waves. 

Science is not the criminal here. The offenders are 
the whole public, of nearly all nations, who for greed, 
for sport, for dress, or for mere brutal horseplay, de- 
stroy all over the world the loveliest and the most 
marvelous of- all the children of Nature.—Ouida, in 
the Nineteenth Century. 
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Injury to the Orange Crop. 

Florida oranges, which have been wholesaling at 
about $2 a box, have advanced to $4 and $5, with a 
prospect, so Garden and Forest says, of a still further 
advance for good fruit, if any can be secured. The 
cold wave which visited Florida in the last days of De- 
cember was the most disastrous known in the history 
of that State. Ice formed an inch thick as far 
south as Lake Worth, and in many other sheltered 
places where orange groves had heretofore been 
safe the fruit was frozen solid on the trees. The loss 
to the fruit growers, as well as the merchants, trans. 
portation companies, the packers and all those in any 
way connected with what promised to be a most profit. 
able season has been alinost as serious as if the State 
had been swept over by fire. Owing to the drought 
of last summer, the orange trees bloomed late in the 
fall, and there was promise of a large crop of late 
fruit. Of course, this is all destroyed, and the fruit 
buds for next year’s bloom are probably ruined. Many 
young orchards are killed, and many of the old trees 
will be cut back seriously. The salable oranges now 
arriving in this city are those which had been picked 
and were in packing houses before the cold wave. 
Some oranges which were caught by tke frost in tran- 
sit bring little or nothing. Grape fruit now sells at $6 
a box at wholesale, and the price is steadily advanc- 
ing. To meet the deficiency caused by the disaster in 
Florida, large orders have been cabled for Messina and 








branch of a tree, | 
swinging with it in the sunshine, flying from it' 


Palermo oranges, and Sicilian fruit now here is com- 
manding high prices. Oranges are already selling in 
the groves in California at an advance of $1.50 a box. 
Apples and other fruit have not yet feit the effects of 
the scarcity of oranges, but all kinds of winter fruit 


neighbor over a worm ora berry ; the joy of bearing | will probably be dearer as they are called upon to 
grass seed to his mate where she sits low down among supply the deficiency. 
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THE NEW WAR SHIPS TEXAS AND OREGON. battalions with 80 men toa company, or 24,625 infantry 
(Continued from first page.) in all. This would give a grand total in round num- 

and will carry two powerfal electric search lights. She | bers of 40,000 men. From this total it is proposed to 
is to be used as a flagship and will be supplied with 368 | deduct 9,500 men for skeletonized companies, making 
officers and men. The machinery for the Texas has|a minimum of 30,460, or 5,500 in excess of the present 
been built by the Richmond Locomotive and Machine | force. An inconsiderable increase of officers would be 


Works, of Richmond, Va. 
= 0 
Needed Increase of the Army. 


Recent numbers of the North American Review con- 


| required, so that the increased expense would not be 
' great, enlisted men costing $272 per year for each man, 
a total of but little more than a million and a half of 
| dollars. 


tain valuable articles on this subject by Gen. Ruggles| The conclusion of the whole matter as presented in 
and by Lieut.-Col. Wm. Ludlow. Only a very brief} Colonel Ludlow’s able and interesting paper is this : 
abstract can be given. General Ruggles shows how | ‘To be worthy of respect a government should be able 
inadequate to present necessities is our establishment | to command it, and, since preservation of order is the 
of 25,000 men, which in effect allows but 20,000 men for | object to be attained, there is needed so much of an 
the fighting line. To properly man our modern sea-| organized force at the disposal of the government as 
coast defenses for a reasonably efficient defense in time | should be able not only to restore peace, but to forbid 
of war would require 42,500 artillerymen, and as many | its breach; and a nation that would relegate the main- 
more would be needed for the smooth-bore and rifled | tenance of order to casual and insufficient means puts 
gups of the old armament, making a total of 85,000| itself in the attitude of a city that, dispensing with a 


men. It is not too much to ask, in consideration of 
the long and careful training that these men require, 
that one-twentietb of the war strength be maintained 
in timeof peace. This would furnish a minimum peace 


trained police, should intrust its security to its citizens 
alone, and presently would find itself at the mercy of 
the criminal and violent classes. In a well-ordered 
community it does not suffice that after an emeute last- 


footing of 4,250 heavy artillery troops, or seven regi-| ing for weeks—with direct losses of millions from acts 
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The Locomotive Fireman, 

It is doubtful if there is a man on the-train who is 
less appreciated than the fireman. The public shakes 
hands with the conductor who has charge of the train, 
thanks the brakeman for many little courtesies, bows 
to the baggage master who looks out for its luggage in 
transit, trusts its valuables with the express manager, 
and talks long and loud of the “* brave engineer,” but 
the fireman—he who bends to his work and feeds the 
fire that makes the steam—is never mentioned. Some- 
times a purse is made up for the engineer. No one 
ever heard of the fireman getting a purse, but the 
records show that he has performed as many deeds of 
valor as the engineer. Again, if the train leaves the 
track or goes into another train, the fireman has fewer 
chances to escape than any man on the train, except, 
perhaps, the mail clerk, shut up likea rat in a cage. 

When the fireman is at work, and that is nearly all 
the time when the wheels are turning, he stands 
stooped over, shoveling in the fuel or raking the coals 
in the fire box. His view ahead is obstructed, and he 
cannot see the danger that may be dashing upon him. 
The rattle and roar of the machinery may drown the 
engineer’s warning call—a crash—the tender pins him 
to the boiler head, and he dies a horrible death. 
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THE TEXAS, SECOND CLASS BATTLE SHIP OF THE NEW NAVY-—6.300 TONS DISPLACEMENT. 


ments of 600 artillery, plus 50 mechanical and electrical 
eugineers. These 4,250 men will afford meager garri- 
sons for existing works at only the more important of 
our seaports, and wili be simply sufficient for the ordi- 
nary care of their costly armaments. They will furnish 
a mere leaven of gunners for the total force required 
in war. That, from motives of economy alone, there 
should be this reasonable number of peace-trained 
gunners is evident from the fact that a single round of 
imaximum cost, wasted, is equivalent to the pay of one 
seldier for five years, and that a single round of mini- 
mum cost wasted is equivalent to the pay of a soldier 
for abuut nine months. Like necessity exists for the 
instruction of the light artillery, the cavalry, and the 
infantry man. To the strength of the seven regiments 
proposed should be added for light artillery service 900 
men. General Raggles farther shows how pressing 
and immediate is the necessity for artillery defense. 
“Independently of the disgrace which would come to 
us asa vation by the suceessfal bombardment by an 
enemy of any one of our seacoast cities, the cost in 
money and the disaster which would thus be effected 
in a few days would far exceed the expense of proper 
defense for years.” 

We should increase our cavalry to 12 regiments, or 
8,820 men, and our 25 regiments of infantry to three 





of violence and rapine, and incidental losses of millions 
more from suspension of wage earning, interruption of 
traffic, and interference with commerce, threatening 
starvation to whole communities and entailing desti- 
tution and misery upon thousands—the national police 
should finally appear, and taking stand on the ruins, 
amid the smoking desolation, command the disap- 
pearance of the rioters. It would be better if the ulti- 
mate hand of the law were raised at the first open act 
of defiance, and steadily and silently upheld in the face 
of impending riot, until the moral effect should have 
repressed the rising wave of violence, and given time 
for cooler counsels to prevail. If the law in 
any of its practical effects shall involve injustice to or 
unnecessary hardship on any, let it be changed as 
shall seem best. The one principle that may not be 
changed is respect for and obedience to law so long as 
itislaw. This principle is the deepest teaching of the 
military life, ana can best be preserved and expanded 
by the retention of an adequate military nucleus as a 
permanent and wisely-regulated feature of the national 
life.” 
0 

TWENTY-FOUR years ago electricity as a mechanical 
power was unknown, Now $900,000,000 is invested in 
various kinds of electrical machinery. 








The records show that wore firemen than engineers 
are killed in railroad wrecks About the only time the 
fireman bas a little leisure is when the train is ranning 
down grade. Then “she is shut off,” steam is saved, 
and the knight of the shovel climbs up to a cushioned 
seat and takes a breathing spell. But even then one 
eye is ahead, his hand on the bell cord and the other 
eye fastened on the steam gauge. 

There is a science in “ feeding” an engine. There is 
a way to throw in the coal and to empty the shovel 
and close the furnace door at the same time. It re- 
quires nice calculation that tells how many “scoop- 
loads” are needed to send the hands on the gauge to 
the proper figure ; deft handling to keep the deck of 
the cab clean, and other little things that go to make 
a skillful fireman. 

In the old days the fireman on ‘“ wood burners” 
had a hard time of it, but he had a sinecure com- 
pared with the man in blue overalls and jumper 
who “stokes up” one of the huge “moguls” or 
“*hogs” of the present day. These engines haul 
freight and eat up coal as if it were greased paper. 
The fireman is at work continuouslv, and about the 
only time he has to rest is when his train “takes a 
siding” to let another train pass, or a longer stop 
than usual is made at a station.—Com. Bulletin. 
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— . BAR AND HORSESHOE IRON INDUSTRY. 


1 ar, round, half round, and flat iron used by 
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n diameter. 


1 together. 
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consisting of old railings, 
i together by jankmen and sold to the manu- 
terial over and turn it again 
The scraps are first cut up into lengths 
ned into bundles of 250 pounds each, the 
being about 24 inches in length and about 8 
They are then placed into a fur- 
» means of long-handled iron peels or shovels 
for the heat to weld the 
The furnace is lined on the inside 
tom or flooring on which the 


-<. who work the ma 


attendants and left 


rights, horseshoeing establishments, ete., is 
wrought iron scraps. These 


tires, hinges, etc., are 
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which are attached to a trolley. They are then taken 
to what is called a rougher. The rougher contains 
three grooved rolls through which the welded bundle 
is passed back and forth to stretch it out into proper 
shape for the finishing machine. The roughing rolls 
‘are about 4 feet in length and about 1 foot in diameter 
and made of gun metal. The rolls contain different 
sized oval grooves, one being placed directly over the 
other. An operator puts one end of the bundle, which 
has been considerably reduced in size by the welding 
process, in one of the large grooves of the two bottom 
rolls, the revolving of which draws the iron through, 
which is immediately turned over by another attend- 
ant, who passes it back again through the top rolls. 

Each time it passes through the machine the end is 


































bundles of wrought iron 
scrap are placed is made 
of fire sand. This bed 
of sand is about 6 inches 
in depth, the fire when 
passing over it causing 
it to harden and become 


like stone. The sand 
after two or three heat- 
ings melts. It is then 


run off and new sand 
added in its place. The 
furnace is 5 feet 6 inches 
in width, 22 feet in 
length and 8 feet in 
height inside. The fire 
box, which is at one 
end, is 3 feet 6 inches 
square. The fire and 
heat is foreed through 
the furnace from the 
fire box by means of a 
blower, the fire passing 
through an opening 
built at the top the same 


width as the furnace and about 1 foot in height. 
iron casing around the furnace is prevented from get- 
ting red hot by means of a 6 inch water jacket or re- 
servoir whieh passes along the front and top of fur- 
hace, the cool stream of water passing through, keep- 
ing the temperatare down so that the attendants can 
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easily remove the bundles without burning themselves. 


The fireand heat, after passing through the furnace, is 
used also for heating the boiler. The boiler rests over 
the lop of the farnace, the bottom and sides being 
ineased in a brick-lined iron shell. The flames from 


the fy 


The 


the b 
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rnace are drawn through this casing and around 
oiler and pass out into the chimney. About 
0 of the bundles are placed in the furnace at 4 


_ which after 30 minates heating the pieces weld 


ier in each bundle and each forme itself into a 
iuass. When ata white heat they are removed 


from the furnace by means of a long pair of tongs 
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FINISHING RoLiss 








The rolls travel at the 


placed into a smaller groove. 
The billet is 


tate of 210 revolutions per minute. 
passed through the rougher about 12 times, which 
stretches it out about 10 or 12 feet in length, the 
operation taking but a few seconds. From the 
rougher the hot iron is passed over to the finishing 
machine. This machine contains two grooved rolls, 
one placed over the other. They are about 3 feet in 
length and about 1 foot in diameter. The grooves are 
square and also of different widths and depth. The 
collars of the top roll fit into the grooves of the bottom 
roll, and can be raised and lowered according to the 
thickness of the iron wanted. The operator with his 
tongs places the end of the piece of iron in one of the 
large grooves between the rolls, the revolving of which 
forces it through and also stretches it out into a flat 


shape. 
The operator on the other side of the machine then 





passes it back again underneath to bis partner, who 
turns it over and runs it back again through a smaller 
groove, stretching it out again. This operation is con- 
tinued until the proper lenath is obtained. For round, 
half round, and bar iron the operation is about the 
same. The time consumed in running the iron through 
the rougher and finisher is about 50 seconds, the iron 
passing back and forth through the machines about 
20 times. As the bar of red hot iron passes through 
the finishing machine a stream of coli water is allowed 
to run on it, which takes off the scales. 

The bar of iron, which is about 45 feet in length, is 
then placed upon a cooling bed. This cooling bed is 
made of iron bars 4 feet in length, placed about ! inch 
apart underneath which is an air space about 4 feet 
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ND HORSESHOE IRON INDUSTRY. 


square. The iron strips are left on this bed for about 25 
minutes to cool and then taken and trimmed and cut 
up into proper lengths. Refined iron is heated over 
twice. The bundles are first welded in the furnace 
and run through a rougher and made into billets from 
4 to 6 feet inlength. They are then cut up into pieces 
of the right weight to make them the proper length 
and reheated and run through the machines again. 

The billets are cut up into pieces weighing from 25 
to 115 pounds each, the smallest pieces being formed 
into % inch round and the largest into 1 inch round 
iron; the flat iron in size from \x% inch upward. 
65 men turn out about 60 tons of finished material 
weekly. The sketches were taken fromthe Standard 
Rolling Mill, New York City. 
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THE monument erected to Lineoln in Edinburgh is 








the only memorial of the kind in Europe. 
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Parke and Park Pianting. 

If the word “ park” in popular usage ever suggested 

a group of well defined ideas, it has in these later days 
lost its distinctiveness, so that to one man it may 
mean a country fair ground, and. to another a forest, 
a game preserve, a field for athletic sports, a race 
track, an arboretum or a military parade ground ; 
in fact, it is applied in a confused way to any space 
that is not roofed over. 


This is a misfortune, for when we are discussing 
questions of park design or park maintenance, or in- 
quiring what are the trae functions of a park, or what 
should be excluded from it as destructive of its value, 


we must have a clear idea of what it is and what it is 
for. We bave always used the word to indicate pri- 
marily a place where the mind and body are refreshed 
by rural scenery. Of course, a park will also furnish 
fresh air and sunshine, opportunities for bodily exer- 


cise and rest, but beyond these, and more important 
than these, is the refreshment of mind which comes 
from the influence of beautiful natural scenery. 


The paths and roads are not, therefore, merely 
places to walk in or drive over; their funda- 
mental use is to make the scenery of the park avail- 
able to persons on foot or in carriages or on horseback, 
so that they may find that relief and repose which 
natural beauty alone can,bring to city-wearied senses. 

The value of a city park, therefore, for a city popu- 
lation is greater or less, according asthe poetic charm 
of its scenery is preserved and developed. It seems to 
be an admitted fact alxo that quiet, pastoral prospects 
have the greatest intrinsic value in enabling us to re- 
sist the wearing influence of city life and recover 
wasted mental energy, and it, therefore, follows that 
the.best work is vot one in which tbe architectural 
features predominate, or in which the planting aims to | 
be highly ornamental or decorative. In a paper pub- | 
lished during the past year at Vienna, called Der Park, 
by Franz Graf, there is an instructive discussion on 
the quality of landseape beauty required for a park, 
part of which will be found in a condensed form in 
the paragraphs which follow. 

A park is more than mere woodland and field, but, 
on the other hand, it is not a garden in the narrow 
sense of the word. The designers of parks invariably 
fall into errors of disposition and treatment when they 
forget this distinction. A parks not a garden, al- 
thougt. its mere extent is not the distinctive mark of 
the difference between the two. There are large gar- 
dens and there are smal! parks, and the purpose of 
both is to awaken pleasurable sensations. In achiev- 
ing this end, however, a garden is treated like a min- 
iature painting. Flowers and other materials which 
are in themselves minutely beautiful receive loving 
attention in every detail. Sacha garden delights us 
with its color, enlivens as with its perfume, cools us 
with its shade, but here its service ends. 

A park picture is drawn with a bolder hand, so that 
delicate work on details is dissipated and wasted. It 
must have something more than sensuous beauty— 
broader and grander features which make appeal 
through the imagination to the nobler faculties. 
Years ago our ancestors caught the right idea when, 
tired of the endless avenues and clipped trees of Lenotre, 
they began in an imitative way to make copies of na- 
ture in their English gardens by mingling grottoes 
and artificial ruins and brightly colored dairy build- 
ings with their scenery. They aimed to simulate pas- 
toral seenery, but they overshot the mark, forgetting 
that a park is not a mere imitation of woodland and 
field, any more than it is a series of formal flower beds. 

Of course, a park must be beautifal, for if it does 
not speak to the eye like a picture, it will not appeal 
to the heart like a song; and if it shows no re 
finement of taste, it falis far below the rank of what a 
forest or meadow or a vineyard may happen to be. 

It is a happy accident when a forest, which is treated 
in strict accordance with the forester’s craft, chances 
also to be striking from a pictorial point of view, or 
when a meadow or vineyard, by reason of the fortu- 
nate dispositions of its hills and valleys, its foliage and 
its water, is beautiful as well as useful. 

But the first purpose of a park is to secure these re- 
sults which in the woods and the meadow are happy 
accidents. Not only ie beauty essential to a park; its 
whole value lies in beauty. But it must be that serene 
and enduring beauty which is embodied in its essen- 
tis! and permanent features, and not merely the tran- 
sient and superficial beauty of floral embroidery. It 
must have dignity of expression, and not mere pretti- 
ness. 

Again, although a park must be beautifal, it may be 
bad art to crowd it fall of plants and structares simply 
becanse they are beautiful. We too often see a hud- 
die of expensive rarities which struggle with each 
other toreach the light, and yet leave no reposefal 
spot for the eye to rest apon. This is why stretches of 
turf and simple wood borders are more refreshing as a 
spectacle to the weary than any collection of oddities 
which excite the eye rather than rest it, by their 
glowing colors and conspicuous forms. This does not 
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effect upon the imagination, a few beautiful things, 
harmoniously adjusted, mean more beauty for the 
whole than beautiful objects in such profusion that 
they cannot be grouped into any quiet and consistent 
picture. And since we aim at permanent beauty 
rather than any transient impression, this considera- 
tion alone explains why tender exotics, which seem to 
shudder in a cold climate, and imported novelties, 
which drag out a homesick life in exile, are not to be 
compared with native oaks and pines, which rejoice in 
the vigor of health, and grow more beautiful through 
years, and even through centuries. 

This longevity of the noblest trees and their con- 
tinued growth in dignity and beauty suggest the 
thought that one who creates a great park must plant 
for posterity. What is called planting for immediate 
effect is usually a makeshift, and, like other make- 
shifts, an expensive blunder. 

Light is the life of plants, and as the whole plant is 
condemned to death if it gets no light, any part of it 
which the sunbeams no longer reach is doomed. The 
advice to set the sapling where it will have enough 
light whan it becomes a tree is simple, but it is con- 


clade some disagreeable object from sight, it is bet- 
though during a few years we must wait patiently for 


the wall of foliage which is to do duty as a screen. 
If we plant this screen thickly, the offensive object 


ter to set the trees so that they can have abundant 
room for their roots and light for their tops, even each tank is run off into filters made from large wood- 
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are: (a) That the materiel used shall contain a mini- 
mum of carbonate of lime, in order that no unneces- 
sary excess of the sulphuric acid be required for its 
decomposition. (b)-That it shall contain as smal) a 
percentage as possible of any combination of iron and 
alumina, since both of these bodies contribute to the 
formation of a gelatinous mass that seriously inter- 
feres with the course of the operations. 

If the exact chemical composition of the raw phos- 
phate is known, the quantity of sulphuric acid neces- 
sary to insure the desired dissociation of all the phos- 
phoric acid from the various bases present is very rea- 
dily calculated. 

The operations are conducted in large tanks made 
of suitable wood, lined with lead and provided with 
agitators. The required quantity of sulphuric acid, 
say, for example, 2,000 pounds of 50° B. sirength (106 
Tw.), is mixed in each tank with sufficient water to 
reduce it to a density of 14° B. (22° Tw.) The agitators 
being in active motion, a sufficient quantity, say 2,000 
pounds, of finely ground phosphate is slowly added 
to each tank, and stirring is continued for five hours, 
open steam being occasionally blown in by an injector 





stantly disregarded. Even if we are planting to ex- through the side of the tank in order to keep the mix- 


ture quite hot. 


_ When the five hours have expired, the cream from 


en vessels lined with lead and provided with false bot- 
toms, where the hydrated sulphate of lime separates 
from the solution of phosphoric acid, The latter passes 


will be quickly hidden, but it will be only a short time through the filter. as a bright straw-colored fluid, of 
before the lower branches give up their struggle for a gravity which, commencing at about 12° B. (18° Tw.), 
life, and there will remain a roof of foliage with bare gradually becomes reduced by careful washing to |” 
trunks which hardly obstructs the view. A+ much | B. 

more serious matter it is to destroy a good tree that| The exercise of ordinary care and precautions pre- 
is in the way. It requires firmness of purpose to de- vents all cracks from being formed on the surface of 
stroy an object which is beautiful in itself, but it is the gypsum contained in the filters, and the lixivia- 
much better to suffer a pang for such a loss than to tion of the mags is stopped directly the gravity of the 
have the lifelong vexation of knowing that a tree, | filtrate reaches 1° B. The hydrated sulphate of lime 
though noble in itself, is out of harmony and pro- is now raked togetherinto the center of the filters to 
portion with its surroundings, or that it compels some drain, and is finally carried to the dump, while the 
inconvenient adjustment of walks or drives, and that last rannings from the filters, which are too weak for 
it will keep on doing this forever. The proper way is economical concentration, are used to dilute the strong 


to plan and plant for posterity, and even if the re- 
moval of a tree leaves a wound Which can only be 
healed in fifty years, it should be remembered that 
the sapling planted near it will not only fill its place, 
but make a complete and satisfying picture which 
will give unalloyed delight for centuries.—Garden 
and Forest. 

Se ee 


Phospheric Acid in the Manufacture of 





Speaking of the development during the past few 
years of high-grade supers, Mr. Wyatt says these 
supers are made to contain about 45 per cent. of P.O, 
in a “ water” and “citrate” soluble form. The method 
employed in so doing is both scientific and rational, 
since it consists in supplanting the oil of vitriol usual- 
ly used as a solvent for the raw phosphate with phos- 
phorie acid itself. 

In the manufacture of superphosphates as now car- 
ried out, the desired solubility, either in water or in 
citrate of ammonia is attained at the cost of doubling 
the bulk of the raw material by the addition of sul- 
phurie acid, which practically serves no other pur- 
pose and has no other value than that of a solvent. 
If such raw material, therefore, contain 60 per cent of 
tricaleie phosphate, the “super” can only contain 30 
per cent, and this, from the agricultural consumers’ 
standpoint, is certainly an anomaly, and, apart from 
any question of solubility, must remain so for two 
reasons : 

(1) A ton of 60 per cent phosphate of lime, finely 
ground, but insoluble in water or citrate of ammonia, 
can be purchased at some central point for say £2. 

(2) Aton of superphosphate, containing only 30 per 
cent phosphate of lime, cannot be purchased at the 
same spot for less than £3. 

In the one case, freight is paid upon only 40 per cent 
of waste material, whereas in the other it is paid upon 
70 per cent of practically valueless matter. 

That a legitimate profit should attach to the mani- 
pulation of an inert, and its transformation into an 
active body, is beyond question, but I cannot see why 
such enormous and unreasonable benefit should be 
derived from the trade in fertilizers by the railroad 
companies. if it were for no other object, therefore, 
than the reduction of such detrimental freight charges 
to a minimum limit, { think it is well worth while to 
consider briefly the practicability of superseding the 
old method of manufacture. 

The reactions involved in the process of superphos- 
phate mixing have served to demonstrate that the 
cheapest and best known method of making liquid 
phosphoric acid from calcic phosphates is by driving 
it from its combination with lime by means of the 
stronger oil of vitriol, and by utilizing many low-grade 
phosphates which now, for lack of a sufficiently cheap 
freight, have practically no market value. 


PREPARATION OF THE LIQUID PHOSPHORIC ACID 





mean that a park should have no beauty of detail, but 
in the hand of an artist who wishes to produce an 





sulphuric acid required for subsequent operations. 

The filtered phosphoric acid liquor is pumped into 
an elevated tank, and thence it runs by gravitation 
toa series of leaden evaporators of any convenient 
| form of construction, heated either by direct fire from 
the top or from ‘the bottom, or by waste steam from 
boilers. 

Daring the progress of the evaporation the acid solu- 
tion practically deposits all its sulphate of lime, and it 
finally attains a density of about 44° B. (91° Tw.) At 
this strength it should contain about 45 per cent of 
‘phosphoric anhydride, with only a mere trace of lime, 

magnesia and iron and alumina, and is now ready for 
use in place of sulphuric acid in the manufacture of 
soluble and assimilable phosphates. 


USE IN MANUFACTURE OF SUPERS. 


Its mixture with the raw phosphate can be effected 
in the usual superphosphate mixers, on the same sys- 
tem of calculation and by the same method of mani- 
pulation as are now used with oil of vitriol, and it 
very soon sets into a porous mass, which, although not 
very dry, is sufficiently stiff to be easily dug out. This 
mass is cut up into pieces of reasonable size and dried 
by hot air in any form of shed that will facilitate effec- 
‘tive and rapid work. Directly it is sufficiently dry for 

the market, it is pat through a disintegrator and filled 
into bags. 

If you will compare this material with the present 
staple superphosphate, which barely contains the 
equivalent of 30 per cent of bone phosphate of lime 
made solnble, you will find that, in addition to its 
lower manufacturing cost, it contains the equivalent 
of 99 per cent, or more than three times as much bone 
phosphate of lime, made equally as soluble and avail- 
able. It could, therefore, be distributed at an econ- 
omy of two-thirds of the freight now actually paid for 
useless material, and you will agree with me that this 
is a consideration of the highest consequence, seeing 
that the world must have phosphate, and that the 
raw materal, while it is of the best quality known, is 
confined to an area somewhat remote from the large 
mass of consumers.—Chem. Tr. Jour. 
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The Ship Canal to the Lakes Again. 

A bill bas been introduced in the Senate authorizing 
the President to appoint three persons to confer with 
any similar committee appointed by Great Britain or 
Canada, and report as to the feasibility of a canal for 
ocean vessels bet ween the Atlantic and the lakes; where 
it can be most conveniently located; the probable cost, 
with estimates in detail; and if any part of the canal 
should be built in Canada, what arrangements are 
necessary to preserve it for use to the people of this 
country. All the necessary facts relating to the con- 
struction and use of such deep water channel are also 
to be reported on, and it is proposed to appropriate 
$10,000, or so much thereof as may be necessary for 








The only essential conditions to the manufacture 


actual traveling and other necessary expenses, the 
members of the commission to serve without pay. 
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orm Window for Locomotive Cabs, A COMPACT BATTERY. less fashion and here it lays its eggs. The nest is 
ker Storm Window Company, of Springfield,| In some things bigness is a valuable feature, in| crudely constructed, consisting simply of a round hol- 
-- manufacturing a window for locomotive | others, smallness is a desideratum. In the case of the | low carved out in the sand. Sometimes the female 
-hieh frost will not form and obstruct the en-| battery herein illustrated, fuil size, we have what is| bird scratches this hole or nest, but the nest is generally 
iew. To the inside of a regular cab door is| probably the smallest, lightest, and most compact | formed by the birds having set continvously upon one 
la specially designed window so constructed as | practicable battery made, while it yields a large cur-|spot fora longtime. One bird will lay from ten to 
. watertight space about five-eighths inch in| rent (2 amperes) at a reasonably high voltage (1°1|twenty eggs, but often three or four birds will lay in 
tween the two panes of glass, which space is | volts). It will thus be seen that while this battery is| the same nest. Often there will be as many as seventy 
h water, or, if preferred, any other suitable | at one extreme in point of size, it is at the other ex-|or eighty eggs in a single nest. In this case most of 
ot liquid. The water is heated sufficiently | treme as regards the work it can do. It is capable of | the eggs are taken out, since an ostrich cannot cover 
-he snow, ice, frost, ete., will not adhere to the | ringing a door bell for twenty-eight hours continuously, | more than sixteen eggs. About forty-four days are 
{ the glass, thus providing a clear glass in | equal to about one and a half years in ordinary use. | required for hatching, and when a nest is hatched the 
‘he engineer during the worst storm or coldest | It will work a Faradic motor from 52 to 100 continuous | little birds are brought under cover and fed. They 
qeat! The necessary warmth is imparted to the | hours, and 2 cells on a sparking coil in a gas light will|are usually fed both morning and evening on barley 
water by a tube between the glasses, through which a or rape. 
snall jet of steam passes, When the time comes to pluck the birds, the real 
When filled with water the appearance of the win- work on an ostrich farm begins. They are usually 
dow does not differ from a single pane of plate glass. rounded up by a number of men on horseback. At 
It is claimed to be easily regulated by the engineer, to first they are very fierce, but when all are huddled to- 
require but little steam, and to accomplish its work in gether in a kraal every bird becomes docile and man- 
a most satisfactory Manner. ageable. The birds are taken one at a time and a bag 
~ or stocking is placed over its head. It is then quickly 
clipped by two skilled attendants. The prime feathers 
are usually plucked in June. Prime feathers are the 
long white fancy feathers, and they number from 
eighteen to twenty on each wing. Four months after 
this picking the stumps of these feathers are drawn 
out, and two months after this the * primes” or short 
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CAPO-FARAD BATTERY (FULL SIZE). 
A New Method of Preparing Diastase,. 

A new method of preparing diastase, the ferment 
which produces malting, has recently been discovered 
by Jokichi Tokamine, a Japanese who has studied in 
the universities of Glasgow and Tokio. 


give nearly 360,000 ignitions. For testing and blast- 
ing it is found to be very efficient and convenient. 

The battery consists of a zinc cell 44 inch in diameter 
and 2% inches long, closed with a hard rubber stop- 
per, and containing an electrode formed of fused silver 





By ert pe he a Sg ee a chloride. The chloride is cast upon a zigzag silver | black tail feathers are taken out. The general rule in 
ane, of . e roots tataate @ of diastase. while wire, the straight end of which extends through a| plucking is to obtain as many feathers as possible 
it —s > alll om’ ja mattel teethdee 4 Dias. | 8tffing box in the cover, forming one pole of the bat-| without injuring the ostrich or robbing the bird of a 
eet entlel ent commercial purity was obtained in | “PY: The zine cylinder forms the other pole. The) suitable winter coat. 
considerable quantities by washing the bran and crys- eylinder of fused chloride of silver is inclosed in a >-o- 

covering of textile material, and held in place by hard The Cooper's Hawk, 


tallizing the diastase from the solution. A mixture of 
equal parts of this diastase and crude wheat bran 
added in the proportion of 10 per cent of the grain 
mashed will prodace, it is said, a more perfect conver- 
sion than 10 per cent of the best malt. The wheat 
bran after the fangus has been grown may be used 
for cattle feed. The ferment will continue to produce 
fermentation in a sugar solution until nearly 20 per 
cent of alcohol is present. 
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PNEUMATIC BERTHS AND CUSHIONS IN PARLOR 
CARS. 

According to the improvement forming the subject 
of the accompanying illustration, the cushions for 
the seats, as well as the bed or mattress, in a combined 
sleeping and parlor car, are connected with the com- 
pressed air pipes of the train, and adapted to be infla- 
ted by opening suitable valves in connecting pipes, 
or be collapsed and compactly stored, according to 
the daily or nightly requirements in such service. 

A patent for this invention has been re- 
cently issued to Mr. Linford F. Ruth, of 
Connellsville, Pa. The mattresses or bed 
cushions, and also the chair cushions, are 
simply air-tight bags of soft rubber or 
other suitable material, and from a main 
compressed air pipe running centrally un- 
der the floor three branch pipes lead to 
them in each car section, one of the branches 
supplying air to the two chairs and the 
other two branches supplying air to the 
upper and lower berth mattresses respect- 
ively. In each branch is a three-way cock 
for admitting or eutting off the air supply, 
and opening a vent or discharge. The 
mattress or berth cushion is creased to fold 
like an accordion, and is attached at the 
head and foot to a flexible strip winding 
upon the barrel of a spring, whereby it is 
drawn in collapsed condition into a covering 
or casing at the side of the car when not in 
use. To guide it to position and support it 
when extended, it has hooks whieh catch 
over transverse steel frame supports, con- 
hected at right angles to vertical standards 
adapted to fold flat against the side of the 
car, The eutrance of the air causes the in- 
lation and extension of the mattress, which 
at (ts outer edge is connected to a panel rail 
moving in and out with it, and on turning 
the valve to discharge the air, the mattress 
isdrawn back in folded position by the ten- 
Sion of the spring. Each section has a base 
compartment under each seat for blankets, bed linen, 
ete., and the chair swivels on the base about the com- 
Pressed air inlet pipe, the chair back frame folding 
forward when’ the cushions are collapsed. The cush- 
‘ons are distended or collapsed by the adjustment of 


Mr. Chas. B. Cook, writing to the Country Gentle- 
man, says the Cooper’s hawk so closely resembles the 
pigeon or sharp-shinned hawk that the two species 
may be economically treated together. The following 
description will apply to both species: Upper parts 
of the head, brownish black ; back, bluish gray, with 
the upper side of the tail crossed by black bands; the 
lower portions white, with breast and sides marked 
with bars of red. The length of the Cooper’s hawk 
varies from 16 to 20 inches; extent about 30. The 
sharp-shinned hawk measures about six inches less, 

Both these species are very abundant over the 
greater part of North America. They are the hawks 
that are distinctively chicken hawks, and mostly re- 
sponsible for the reputation that has been falsely con- 
ferred upon the beneficial species. 

On the wing, these hawks may be distinguished 
from the beneficial sorts by their nervous, rapid and 
irregular flight. They have the habit of flying low, 
and are rarely seen soaring in the sky like their larger 
cousins. The subsist in the main on a bird 
diet, but occasionally insects and even small 
quadrupeds are consumed, 

In some parts of the northwest the Coop- 
er’s hawk has earned a good reputation, 
but over the greater part of its range it is 
a terror to bird and fowl alike. Even the 
swift-flying partridge or grouse, fully aware 
of its enemy’s presence, must be in a dense 
thicket to stand any chance of escape, and 
even then an escape is due toa timely drop 
into some brush pile, where its protective 
color and motionless form come te the res- 
cue. When a sharp-shinned or Cooper's 
hawk attacks a flock of poultry, its visits 
are likely to be continued indefinitely. Dr. 
Warren states, in Fisher’s Hawks and Owls 
of the United States, p. 38, that one pair 
“destroyed some fifty chickens from one 
farm, twelve of which were taken in a single 
dgy.” 

The sharp-shiuned hawk is very fond of 
pigeons and often works fearful havoe 
among some fanciers’ dovecotes. A few 
years ago the writer was watching a flock 
of doves feeding near, when a sharp- 
shinned hawk swooped down on one of 
them, but missed his bird, as the pigeon 
fairly brushed him off in flying through the 
lowest space in a board fence. The hawk 
followed, passing through the next space 
above, but evidently out of respect for the 
pigeon’s presence of mind, he ceased pursuit 
and quietly fluttered off toward the woods. 

Both the above species at times are exceedingly bold, 
and seem to depend on their rapid wings to carry 
them off in safety. A few years ago one was known 
to attack the person of Mr. C. D. Walcott, in Lewis 


rubber disks at opposite ends. The disk adjoining the 
hard rubber stopper is held in place by a short piece 
of elastic tubing surrounding the silver wire. The 
space between the silver chloride and the zinc is filled 
with fibrous material which is saturated with the 
electrolytic liquid with which the cell is filled. 

For many purposes where this battery is to be 
carried ia the pocket, it is inclosed in a casing con- 
taining two, four, eight or more celis. A four-cell bat- 
tery with casing weighs but five ounces. 

These batteries are used in the Treasury Depart- 
ment and in other places in connection with small 
electric lamps for temporarily illuminating vaults, 
safes, etc. A single cell of this battery is so light that 
it may be mailed for two cents. It will work in any 
position, does not polarize, is not affected by climate, 
and the strength remains constant up to the moment 
of its final exhaustion. 

Mr. James J. Pearson, manager of the Nassau Elec- 
trical Company, of 108 Liberty Street, N. Y., after a 




















RUTH’S COMBINED SLEEPING AND PARLOR CAR. 


long series of experiments, has brought the Capo- 
Farad battery to its present state of perfection. 
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Work on an Ostrich Farm, 
The ostrich farms of South Africa are very curious 


the valves in the same manner as the mattresses are. 
The sections are separated by curtains arranged on 
Vertical Spring rollers, and the curtains that close in 
the sections from the aisle hang from a rod held by 
arms to rock in such way that the curtains may be 
‘wung back against the ceiling, as shown at the 
right in the illustration, This improvement is de- 
signed ‘o Rot only save time and trouble in adapting 
sic, ton of the ear to either use, as required, but is 

“Oo lculated to render the car much more sanitary 
and ¢ mfortable, 





and interesting places. The equipments are generally 
very simple and inexpensive and the crop is found to 
be very profitable. The first requirement of an ostrich 
farm is a “camp” or pasture for the birds, and these 
vary in size from 3,000 to 8,000 acres. Such a camp 
generally holds comfortably about 300 ostriches. The 
camp must always be good pasture ground, and here 
the birds remain for the entire year, except when they 
are brought together once every four months to be 


plucked. 
The ostrich builds its nest in the sand in a very care- 





County, New York. The bird continued the assault 
for some time before it was dealt a fatal blow with a 
hammer. 

These birds’ bad habits incidentally turn them to 
good in the case of the English sparrow. Ina cold 
weather, when most native birds have gone south and 
the barnyard fowls are in winter quarters, the English 
sparrows furnish a constant supply of food. This 
trait, coupled with their insect-eating habits, shows us 
that there is some utility even among the most fierce 
and relentless of the feathered tribes. 
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RECENTLY PATENTED INVENTIONS. 
Eagineering. 


ENGINE AND SUPERHEATER.—James 
C. Walker, Waco, Texas. This invention comprises a 
superheater apparatus and engine driven by it, which in 
turn is utilized to automatically shift the steam-heating 
and cutoff devices, the mechanism requiring but a mini- 
mum of power to move the piston, there being also pro- 
vided 8 primary heating cr steam-producing means ar- 
ranged to sift the steam of aii solid particles of water. 
It is preferred to combine the use of this improvement 
with a rotary engine, such as formerly patented by the 
same inventor, and means are provided to retain the 
beat within the several steam-holding compartments or 
reservoirs, to atilize as far as possible its superheated 
energy. 

VALVE.—Thomas P. Ford, Brooklyn, 
N.Y. This ie a combined regulating device and me- 
chaniem for controiling it primarily designed for con- 
trolliag the draught ander a boiler, to regulate the steam 
pressure, being also applicable to various other uses. 
The invention relates to valves forming the subject of 
two former patents isened to the same inventor, the 
present improvements being designed to promote a very 
sensitive action of the valve op the slightest variation of 
the fluid pressure. 





Rallway Appliances, 
Switcn—John W. Umscheid and 
Chariee H. Klate, Union Hill, N.J. These inventors 


have devised a switch and ewitch-working mechanism 
which may be conveniently operated from a passing 
train. Combined with the switch points are pivoted 
levers, there being connections between the levers and 
the points and ewinging arms for engaging the levers. 
The working mechanism may be operatively connected 
to turn a number of switch points, turning either switch 
point at the discrimination of the operator on the train, 
the mechanism not being liable to become inoperative or 
be clogged. 


REFRIGERATOR CAR.—Charies 8. 
Hardy, San Diego, Cal. According to this invention an 
apparatus ix provided for refrigeration and storage, com- 
prising a folding ice box to which is hinged a drain flue 
section with drip quards, the ice box sections being 
adapted to open outward to position for ase, and having 
locking devices to prevent the collapsing or folding of 
the box by external pressure. The invention affords 
simple means to prevent shifting cargoes from clos 
ing in the folding sections of the ice box, and also 
Operates to support the folding side section while the 
floor section ie being raised, the drain passage also be- 
ing of novel construction. 


Car Covrpriine — Levi L Freeman, 
Broadlands, Il. This is a coupling of the automatic 
latching type, in which an arrow-headed link bar is em- 
ployed to connect two drawheads, by which the cars will 
be aatomatically coupled and may be quickly uncoupled 
from either side of the car. In a forwardly recessed, 
oppositely slotted drawhead, are pivoted spring-pressed 
lateb platee vibratile in the sieta, side rods being adapted 
to swing the latch pia'es outwardly. 

Car Covupiise.—James W. Elliott, 
Ga) veston, Texas. In the middie line of the drawbar of 
thie coupling is a vertical slot in which is pivoted a coup- 
ling latch, the hook of which reaches to just within the 
fiaring mouth of the drawhead. At the rear end of the 
latch there is an eccentric apon a horizontal shaft, there 
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being arranged over each die plate, and being adjusted| LEVELING INSTRUMENT.—Erasmus F. 
simultaneously with the die blocks in a convenient and | Hargrett, Boston, Ga. According to this invention a 


expeditious manner. 

Moron CHarGIne Device.— James 
T. F. Conti, Paris, France. This invention provides 
means for automatically charging the reservoirs of cars 
propelled by compound air or other fluid, at certain 
points of their travel. The motive fluid is supplied 
through a main pipe, with branch pipes leading to the 
points at which connection is made with the reservoir 
on the vehicle, the delivery nozzle rising as the vehicle 
passes, the charging nozzles having a vertical and a lat- 
eral rocking movement, a piston valve controlling the ad- 
mission of the fluid to the nozzle, a cock controlling the 
admission of the fluid to the chamber of the piston valve, 
while a trip actuated by the vehicle operates the cock. 


Wire Guass Macuine.—Francis M. 
Ryon, Streator, fl. This is a machine to embed wire 
netting in rolled plate glass, and is intended for use in 
connection with tables for rolling rough or ribbed plate 
‘glass. With this machine it is not necessary to provide 
heat for the tables or rollers, other than that imparted 
by the molten glass while the sheets are being rolled, it 
being necessary on the other hand to apply cold water 
to the table plate and roller at more or less frequent in- 
tervals. Less power is also required and a smoother fin- 
ish given. 





Agricultural, 


CuUTIVATOR. — Benjamin M. Rolph, 
Dixon, Ill. This invention relates especially to disk culti- 
vators, providing adjustible connections whereby disks 
may be set to run readily in ground that may be very 
hard, and for overcoming the difficulty heretofore expe- 
rienced of shifting them in the cultivation of crooked 
rows. Two disks are, in this cultivator, owing to their 
adjustment, made to do the service of two gangs, lessen- 
ing the weight required for their operation, and the ar- 
rangement is such that the disks will not clog up in wet 
ground, while the machine may be readily converted into 
a shovel plow. 

BALING PreEss.—Hezekiah Bailey, 
Willamina, Oregon. This press is especially designed to 


the straw as fast as delivered from the thrasher, and 
thus receiving a continuous volume of material in the 
feed chamber. Its construction is such that a bale is 
formed at opposite ends of the press by the alternate 
strokes of the follower, there being opposite press cham- 
bers and an intermediate receiving chamber fed by the 
feed belts. 





Miscellaneous, 


RaAIstnG SUNKEN VESSELS.--William 
A. and Fred E. Turner, Malden, Mass. According to 
this invention a series of air receptacles is to be connected 
with the deck or outside of the vessel, the receptacles 
being inclosed by an exterior netting, and attached toa 
chain to be passed around the vessel. In each receptacle 
is an air inlet, the several inlets to be connected with an 
air pipe leading to a tug, air being thence pumped to fill 
the several receptacles, after they have been placed in 
position by divers or otherwise, until sufficient air pres- 
sure is obtained to raise the vessel. 

CAN SOLDERING AND TEsSTING.—Noah 
L. Bishop, Wassaic, N. Y. In a plant devised by this | 
inventor a series of machines is so connected that a can, 
parti«lly formed, and entered at one end, is automati- 
cally carried through the various machines and delivered 





being crank arms adjustably connected with the ends of 
the ghaft, by which the latch may be adjusted to engage 
entering links from cars of different heights. With this 
improvement a whole train of cars may be coupled by 
one backing movement of the engine, the brakeman 
having previously passed down the line and set all the 
cranks. 


ILLUMINATED STREET CaR Signs.— 
Wiliam H. Carroll, Jerexy City, N.J. This inventor 
has designed an improvement whereby one may readily 
distinguish a car of a certain line at night, preventing 
passengers boarding the wrong car at night. The inven- 
tion consists of an illaminated sign, in connection with | 
a «mall lampand reflector, to be arranged on the car 
roof, the sign bearing the distinctive title of the route 
the car passes over, the whole arrangement being quite 
simple and inexpensive. 





Mining, Ete. 


AMALGAMATOR.—Lewis D. Coe, Lead- 
ville, Col. The mereory well of this apparatus has an 
oatiet channe}, and there is a chute above the well with a 
valved opening in its bottom, a supply pipe leading 
from che opening in the bottom of the chute to the mer- 
cary well near ite bottom, the Inner end of the supply 
pipe projecting a short distance into the well and being 
covered by a screen. The apparatus is designed to save 
all the precious inetais and to permit of conducting the | 
operation without interruption | 


CoaL WASHER AND SEPARATOR. — 
Thomas M. Righter, Mount Carmel, Pa. This ie a ma- | 
chine for washing coal and separating it from the sate, ' 
dirt and other refuse. The entire operation of wash- 
ing and eeparating is carried on under water, there being | 
proviled convenient means of discharging the refuse | 
and cos! at different pointa, and the work being done | 
very rapidly and cheaply. 








Mechanical, | 


SecTiovaL WHeeL.—Perry H. Wil-| 
tiamma, Meraphis, Tenn. This is « simply and strongly 
made wheel which may be attached to a shaft without | 
removing the latter from ite bearings. It i# made in 
twe half sections. each havinga broken rim and sec- | 
tional hub, the sections being united on the shaft by | 


slotted juga, flanges and bolts | 


Beam FuLanee Puncu.— Robert H. 
Ireland, New York City. Two tables, at spaced dis 


tances apart, receive the web of the beam, according to | 
tide inveution, die plates being monnted on the tables 
adjostaby by a screw threaded shaft to accommodate dif- 
ferent thicknesses of the web, the panching mechaniams 


from the fina] one completely finished and labeled if de- 
sired. The invention also provides an initial feed device, 


‘supplying the cans to the final soldering machine, and 
| not liable to clog, though having many branches, there 


being novel connections between the several machines, 
and the soldered cans being thoroughly and efficiently 
cleaned while passing from'one machine to another. 


WHEELED ScRAPER.—Cary 8. Heath, 
Montrose, Col. For excavating and leveling, this ma- 
chine is arranged to permit the operator readily to adjust 
the scraper blade according to the material to be treated 
or the depth of cut to be made. The driver's weight 
presses the scraper into the ground, in operation, and | 
when the blade is sufficiently loaded with scraped-up | 
earth, it is lifted out of the ground and the load dumped 
by the rising of the driver from his seat. The operator 
stands on the platform when moving the machine from 
place to place to hold the scraper blade off the road.’ A 
special attachment, with spring cultivator teeth, is pro- 
vided tor orchard work. 

* CycLE WHEEL.—Samuel A. Donnelly 
Chicago, Tl. This inventor has devised a simply and 
strongly made wheel hub, of tubular body section, there 
being riveted to each outer end of the tube a flange whose 
perpendicular part connects with the spokes, while ite 
horizontal part embraces and closely fits and reinforces 


| the end of the tube, where it receives the internal ball- 


bearing cases, the inner ends of the rivets fastening the 


flange to the tube forming stops for the ball-bearing 
cases. The sprocket wheel is secured by bolts to one of 


‘the flanges connecting with the spokes. 


BOOKKEEPING APPARATUS. — Georg 
Gercke, Jr., Hamburg, Germany. In accordance with 
this invention two boards or plates are employed, with 
metal banda, hinged clips, and a cutting apparatus, 
whereby loose leaves or sheets may be used in making 
day book entries, in registered order, for convenient ad- 
dition, checking and copying, before the accounts are 
transcribed to the ledger, the sheets afterward affording 
coupons to be kept and classified after any necessary 
ultimate reference. 


LAWS OF GRAVITY AND MECHANICS.— 
Justin 8. Hemenway, River Falla, Wis. This inventor 
has devised a simple apparatus for demonstrating the 
lawe of falling bodies and some of the laws of mechanics, 
the apparatus comprising a suitable frame with graduated 
upright, there being journaled in the frame a horizontal 
shaft with which is connected a cord to which a weight 
is attached, there being a toothed wheel on the shaft and 
a detent for arresting the rotation of the wheel. A 
pendalam is also suspended from the frame, with !ts 
axis of motion axially in line with the shaft, there being 
independent detents to act on the toothed wheel and in 
operative relation with the pendulum. 


level bar is hinged to one end and a graduated arm 
pivoted to the other end of a base bar, there being an 
index on the level bar, and the bail or handle secured 
to the base bar having a curved arm provided with 
guideway concentric with the hinge. A fastening 
vice secured to the level bar is made to engage the 
way of the handle. The instrument is designed to 
facilitate indicating the proper side slope of roads, 
ditches, etc., for plumbing or setting posts at any in- 
clination, or cutting posts or bevels on bridges. 
Fan. — George H. Newton, Monson, 


*. 


i 


at about the height of the chair arm, and this screw- 
threaded portion of the standard is engaged by a loosely 
sliding nut forming a portion of the outerend of an ar- 
ticulated arm which is attached at its other end to the 
chair arm. 

Gate Latcse.—William F. Wilson, 
Cookstown, Pa. According to this improvement the 
locking latch can be readily adjusted at al) times in re- 
lation to the keeper in case the gate sage, and without 
removing the entire latch frame, The latch turns ona 
bolt fitted for up and down movement and adjustment 
in the frame plate, the bolt being fastened in desired 
position by a wing nut. 

Fire Escaps.—Henry Vieregg, Grand 
Island, Neb. This is an improvement upon a formerly 
patented invention of the same inventor, the improve- 
| ment especially consisting of a brake automatically con- 
| trolled through a governor, whereby the rapidity of de- 
scent will always be kept within a safe limit, an auxili- 
ary brake being also provided in connection with the 
antomatic brake. 

Fire EXTINGUISHER VALVE.—Henry 
P. Amos, Chicago, Ill. This is a valve which is auto- 
| matic in operation, and is designed not to be affected by 





form s valuable adjunct to a thrashing machine, baling | increase in the water pressure. It has @ stem com- 


prising two parts which normally align to hold the valve 
| to its seat,a pressure device forcing the joint in one 
direction to bring the stem sections in alignment, while 
a spring acts in the opposite direction to assist in bring- 
ing the stem sections out of alignment. 

Sasu FasteENER.—Johbn B. Lashbrook, 
Oxford, Neb. This is a simple, inexpensive and reliable 
device, adapted for use on buildings or passenger cars, 
making a dust proof lock of the sash joints. The im- 
provement comprises a serrated keeper strip along one 
side edge of the sash and fast on the casement, a ser- 
rated locking strip engaging the teeth of the keeper 
strip with its reversed sloped teeth, and adapted to bind 
one sash when slid on the keeper strip, while there is a 
| device to slide the locking strip. 

GuTTER ATTACHMENT.—George An- 
drews, Bellows Falls, Vt. To prevent damage from ice 
and snow to the gutters and spouts on buildings, this in- 
ventor has devised a simple attachment by means of which 
the gutter may be tipped up beneath the eaves,and the 
spout also turned beneath the eaves of a building, so 
that neither will collect snow, ice, or other matter, while 
| in case of rain the spout and gutter are both turned 
back to position. 

Support FoR Mops, Brooms, ETc.— 
Henry H Holmes, Council Bluffs, lowa. This holder, 
which may be conveniently secured to a wall or elsewhere, 
for holding a broom, mop, etc., ready for use, consists of 
a bell-shaped case, with a passage for the handle. Ad- 
jacent to the passage is a rubber abutment, against 
which the handle is pressed by a flexible tip on the in- 
ner end of a spring lever oppositely fulcrumed, the 
broom being released by pressing on the outer end of the 
lever. 


DEsIGN FOR SASH FASTENER FRAME. 
—William D. Wilkinson, Toronto, Canada. From a flat 
base there rise plane parallel sides presenting separate 
spaced figures at the front and top, the sides being cut 
away obliquely on their rear edge from near the base to 
the top 

Nors.—Copies of any of the above patents will be 
furnished by Mann & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 

a soelanan enn nen 
NEW BOOKS AND PUBLICATIONS. 


A FrRoGLAND WEDDING. Words and 
illustrations by Roy Conger. Music 
by Helen Hitchcock. Chicago: Laird 
& Lee. Price boards 50 cents, holi- 
day binding $1. 


THE CENTURY CYCLOPEDIA OF NAMES, 
A pronouncing and etymological cic- 
tionary of names in geography, bio- 
graphy, mythology, history, eth- 
nology, art, archeology, fiction, ete. 
Edited by Benjamin E. Smith. 
New York: The Century Company. 
Pp. vii, 1085. Price, cloth, $10; full 
sheep, $15. 

This superb work is » supplement to the Century Dic- 
| tionary and must be considered as snch in all criticiams. 
It contains biographical notices, historical facts, literary 
tities, descriptions of books, and a vast amount of other 
encyclopedic information which properly was not put into 
the Centary Dictionary. In this sense it is a supplement 
of the dictionary, because in many cases what seem to*be 
omissions in it will be found treated in the five volumes 
that preceded it. For instance, ander “ pons” the cy- 
clopedia does not give the familiar “pons asinorum,” 
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praise of all. Its biographies are pre-eminently 1). 
tory, for although we have termed them biogray): 
notices, they are so condensed as really to give , 
account of the leading points in the lives of their su\), 


RaDIANT Suns. A sequel to “Sun, M. 
and Stars.” By Agnes Giber, 
With a preface by Mrs. Huggins ;, 
many illustrations. New York: \ 

millan & a ae 1894. Pp. 

Price $1. 


This iMustrated book by Miss Giberne, . 
apreface by Mrs. Huggins, is a testimony of what w., 
can do im the higher fields of learning. There seem. 
be something in astronomy and in the higher m.: 
matics especially congenial to the female mind. 4 
elegant work forms most interesting reading. We w. 
however, have recommended the authoress, tx 
writing the story of Galileo, to have read the admir 
monograph on this great investigator published in 
ninth edition of the Encyclopedia Britannica, ir, w) 
are brought out the very curious errors perpetrate: 
him in astronomy, and the curious and false bases hi. - 
lected in his upholding of the Copernican system, s:: 
thing far too little appreciated, the tendency of the | 
being to uphold Galileo as one of the early prover 
the true theory of the earth's motion, whereas he rat}. + 
figured as the reverse in attempting to uphold it on f»).. 
proofs. One of the very interesting illustrations . 
reproduction of a photograph of Dr. Huggins, which  .< 
taken by his wife. Dr. Huggins’ new spectroscope forms 
the background for this picture. 


THE INTERNATIONAL ANNUAL OF Ay. 
THONY’S PHOTOGRAPHIC BULLETIN. 


aa 7 — 


Edited by Frederick Harrison. 
New York: E. & H. T. Anthony 
Company. Vol. VIL. 1895. Pp. 352. 


Price $1.25 cloth. 


A beantifully printed annual on photogranhy, cor 
taining 21 full page illustrations, and a great varicty 
articles on all sorts of subjects relating to photography. 
besides numerous formule. We note an interesting 
illustrated scientific article on the timing of shutters, by 
James E. Boyd and Thomas E. French, of Ohio Stak 
University, a subject more apropos to hand cameras, 
where the speed of the shutter should be known. Chari« 
Richard Dodge describes how to photograph by gas light. 
Harry W. Smith explains a novel method of making 
flash light silhouettes. There are also useful hints on 
the new printing process, a method of making collotype 
or photogravure prints at home, considerable informa- 
tion on lantern slide making, and descriptions of the best 
methods of development, especially with the new agent 
metol. The comparative illustrations of telephoto work 
by Professor D. L. Elmendorf demonstrate the great 
value of this new form of lens. Dr. Hugo Schroeder 
gives a few historical notes and a brief account of the 
recent improvementsin photo lenses. It will be found 
to be a very readable book; the articles are short and in- 
teresting. Itshould be on the table or shelf of every 
photographer. 


PopuLAR ENGINEERING. Being inter- 
esting and instructive examples in 
civil, mechanical, electrical, chemic- 
al, — pe mee . = a 4 
nee’ gra y and plainly de 
pom oo specially written for 
those about to enter the engineering 
profession and the scientific amateur, 
with chapters on perpetual motion 
and species aahee and colleges. 
By F. Dye. don: E. & F. N. 
Spon. New York: Spon & Cham- 
— 1895. Pp. viii, 496. Price 


The title of this book describes precisely its contents. 
Itfis a thoroughly practical work, treating of all sorts of 
practical scientific work, from chemistry, civil and me- 
chanical engineering to shipbuilding. The illustrations 
are very numerous, not always of the finest quality, but 
graphic and attractive, and we believe that the work will 
be found a decidedly popular and usefulone. We notice 
reproduced in it matter familiar to our readers. We may 
pass without notice its minor inaccuracies. Some details 
of the ancient history of engineering—for the work of 
seventy years ago is ancient history—-are especially in 
teresting. The section of perpetual motion might be 
commended to dreamers of the present day. 


AERONAUTICAL ANNUAL. 1895. 
Edited by James Means. Boston, 
Mass.: W. B. Clarke & Co. No. 1. 
Pp. 171. Price $1. 


Mr. Means is himself an investigator of aeroplane soar- 
ing, and this annual is devoted largely to old-time re- 
cords of attempts to fly. Curiously enough, compara- 
tively little is said about Lilienthal, Maxim, and Langley. 
for a very large portion of the book is devoted to antiques 
and the publications of the early part of the century. 
The utmost, then, that we can assume this annual to be, 
is an introductory number of a series which may eventu- 
ally reach a point where the annual issues will represe!' 
the work of the present day. If the publication is con- 
tinued, we see no reason why it should not do so next 
year. 


THE British JOURNAL PHOTOGRAPHIC 
ALMANAC FOR 1895. Edited by J. 
Traill Taylor. London: Henry 
Gresnwood. & Co., 2 York Street, 
Covent Garden. 1894. i6mo. Pp. 
1344. Cloth and paper. Price 50 and 
75 cents. 

The British Journal Almanac is always a welcome visi. 
tor, both on account of the excellence of the articles 
which have been contributed and the valuable formulas 
which have for many years formed one of the features 
of the book. The large size of the volume is owing to 
the number of advertisements, which occupy 850 of the 
1944 pages. It would be a mistake to suppose that 
these advertisements are without interest. All of the 
latest apparatus and materials for all branches of photo- 
graphy and photo-mechanical printing processes are de. 
scribed. Itis unfortanate the publishers should have 
adopted a continuous pagination for reading matter and 





advertisements. The samples of work given do net com- 





ja 


— 


pare fa 
the inu 
of the 
been re 
graphir 
and im 
corded 
PUB! 
1 
F 
i 
This 
work, 
it will 
it is al 
supplie 
of plat 
trate 


THE 


is eno’ 
treatm 
fall an 
of all 

clear 
sampl 
cially 


1. Al 


2A 


3. 0 


4A 


5. A 


6. 7 


7 4 


& A 


9. \ 


10. I 


Il. } 


Edit 
Se 
two 

cally 
TTR 
with 


allie 
of t] 


of 
all 











\RY 19, 1895. | 


jan 
———— 
= with these of the American annuals. In 
the intr , the editor has summarized the progress 
of the 3 .aying : “Ifthe year just closing has not 
been ve for the introduction of any new photo- 
graphi _of cardinal importance, steady progress 
and imp ent in most branches has still to be re- 
corded 
PuB! (oNS OF THE Lick OBSERVA- 

1 op THE UNIVERSITY OF CALI- 
k A. Vol. 1894. —— 
u - State Office. 1894 Pp. 229. 

This contains net only the purely astronomical 
work, papers treating of apparatus and materials. 
it will e qua non in every astronomical library but 
it ie ale aterest toall cultured readers, The moon 
eupplies .t part of the text, and a most superb series 
of plate~ negatives taken at the observatory ilus- 
trate the var of the lunar sarface. 

Tug {PAIR AND MAINTENANCE OF 
M — By Thomas Walter 
Barber. With about 400 illustrations. 
Lo. ion: E.& F..N. Spon New 
York : Spon & Chamberlain. 1895. 
Pp. x. 466. Price $3.50. 

This | al work seems to really cover, to a certain 
extent, a now field, relating as it does to the repairing of 
broken parte of machines. The book is excellently 
printed ontains a very full text, and it is impossi- 
ble to be that it does not filla most excellent field, 
and it wil! doubtless be very acceptable to the practical 
machinist in this country. It is elaborately illustrated 


and cont 


W. 
M: 


.ins a good index. 


Toe MecHANISM OF WEAVING. By T. 
Fox. London and New York: 
icmillan & Co. 1894. Pp. xx, 472. 

ice $2. 


Pr 
This w 


ork naturally does not lend itself to review. It 


js enough to say that it appears to embody an elaborate 


treatmen 


t of the subject, with namerous illustrations and 


fall and satisfactory index. In its make-up it is worthy 


of all co: 
clear and 
sample 0 
cially to 


mmendation; the illustrations are particularly 
the type and paper most attractive, while as a 
f ornamental and suggestive binding it is espe- 
be noticed. 
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TABLE OF CONTENTS. 


1. An elegant plate in colors, showing a Colonial cot- 
tage at Williamsbridge, N. Y., recently erected for 
Chas. H. Love, Esq. Two perspective elevations 
and floor plans, Cost complete $4,250. Mr. Ar- 


thur C. 


ple 
2 ACo 
cer 


Longyear, architect, New York City. A 
asing design. 

jonial residence at New Rochelle, N. Y., re- 
itly erected for J. O. Noakes, Esq., at Iselin’s 


Park. Two perspective elevations and floor plans. 


Cost $5,000 complete. Mr. 


Manly N. Cutter, 


architect, New York City. An attractive design. 
3. Colonial residence at Montclair, N.. J., recently 
erected for Sylvester Post, Esq. Two perspective 


ele 
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vations and floor plans. Messrs. W. 8. Knowles 
A. H. Thorp, architects, New York City. A 


pleasing design. 
4. A seaside cottage recently erected for ©. H. Man- 
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ng, Esq., 


at Kennebunkport, Me. Two per- 


spective elevations and floor plans. A picturesque 
and unique design after the “New England” 
lean-to roof order. Mr. H. P. Clark, architect, 
Boston, Mass. 

5. A residence at East Orange, N. J., erected at a cost 


of 
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6. The 


$7,000. Architect Mr. W. F. Bower, Newark, 
J. Perspective elevation and floor plans. 
First Presbyterian Church at Stamford, Conn. 


Two perspective elevations and ground plan. A 
design of great architectural beanty, treated in 


the 
t, New York, 
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Romanesque style. Mr. J. C. Cady, archi- 


7 A residence at Scranton, Pa., erected for E. B. 
Sturges, Esq., at a cost of $5,000 complete. Archi- 


tec 


t Mr. E.G. W. Dietrich, New York City. Per- 


spective elevation and floor plans. 
8 A summer residence at Cushing’s Island, Me., re- 
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itly erected at a cost of $3,100 complete. Two 


perspective elevations and floor plans, also an in- 


terior view. 
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Mr. John C. Stevens, architect, Port- 


d,Me An excellent example for a summer 


home. 


9. View 
Ne 
Ne 


of the Armory of the Seventy-first Regiment, 
‘w York City. Architect Mr. J. R. Thomas, 
»w York City, 


10. Perspective view and floor plans of the fourteen 


sto 
Il. Misce 
anc 
of 
pre 


ry Reliance Building, Chicago. 

‘llaneous contents. — mutica pigiten,-Osting 
{ cornice tinting.—Home ground arrangement 
plants, ilustrated.—Stone dressing by com- 
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ved woodworking machine, illustrated. —Buff 
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'@ new material for decorative purposes, il- 
strated, — Improved gutter hangers, illustrated.— 


Draughtsman’s supplies, illustrated. 
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Business and Personal. 


The charge for Insertion wnder this head is One Dollar a tine 
Jor each insertion : about eight words to a line. Adver- 
tusements must be recewed at publication office as eariy as 
Thursday morning to appear im the following week's issue 








“UC. 8.” metal polish. Indianapolis. Semelee free, 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

For stone quarry engines. J. 8. Mandy, Newark, N. J 

Smith's Leather Pattern Fillet, Akron, O. Sample free. 

Screw machines, milling macnines, and drill presses. 
‘The Garvin Mach, Co., Laigbt and Canal Sts., New York. 

Centrifugal Pumps. Capacity, 100 to 40,000 gals. per 
minute. Allsizesin stock. Irvin Van Wie, Syracuse, N.Y. 

Experienced competent agent solicits correspondence. 
Write. him. G. W. 8., Room 130,27 Pine Street, N. Y. 

Emerson, Smith & Co., Ltd., Beaver Falls, Pa., will 
send Sawyer’s Hand Book on Circulars and Band Saws 
free to any address. 

Patents of merit purchased or placed upou the mar- 
ket. Address with full particulars, Chas. Babson, & 
Congress Street, Boston, Mass. | 

Guild & Garrison, Brooklyn, N. ¥., manufacture steam | 
pumps, vacuum pumps, vacuum apparatus, air pumps. | 
acid biowers, filter press pumps, etc. 

For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address 
4.8. & G. F. Simpson, % to 36 Rodney 8t., Brooklyn, N. Y. | 

The best book for electricians and beginners in eee. | 
tricity is “ Science,” by Geo. M. Hopkins. 
By mail. #4; Munn & (o., publishers, 36 Broadway. N. Y. 

Woven wire brushes.—The Belknap Motor Co., of 
Portland, Me. are the patentees and manufacturers of 
the best woven wire commutator brush on the market. 

Competent persons who desire agencies for a new 
popuiar book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office. 361 
Broadway, New York. 

Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 


Bots aries 
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| watch. 
| sun—the watch lying flat—half way between the hour | © 


(6853) A. T. asks if following dimen- 
sions and windings of dynamo will generate 30 amperes 
with a potential of 52 volts at the brushes: Length of 


wrought iron field magnets 84 inches by 5 inches diame- d 


ter, wound with 28 pounds of No. 18 double cotton cov- 
ered wire, 10 layers, 140 turns on each leg of magnet. 
Armature 444 inches diameter, 6 inches long, best lami- 
nated iron core, wound with No. 12 double cotton cover- 


| ed wire, 32 coils, 4 convolutions in each coil, speed about ; 


1,800 revolutions per minute, general shape of dynamo 
about same as 60 light dynamo in SuprLemEnt, No. 865. 
A. If you succeed in getting the above results, you will 
do well. If shunt wound, the product of your armature 
and field resistance should equal the square of the exter- 
nal resistance, or say three ohms. 


(6854) J. P. G. asks: In making a 
Gramme size 344 inch diameter armature of 12 sections, 
is it absolutely necessary to wind each section in even 
layers and convolutions if wires on each section are of 
equal length? A. To secure a uniform current there 
should be an equal] number of turns of wire in each sec- 


‘ tion; the length is not necessarily identical. 


(6855) A. B. says: I take the liberty to 
offer a suggestion to your answer to F. G. C.’s query, No. 
| 6829, in Screnriric AmERican of December 22, for tell- 
| ing the points of the compass by the aid of the sun and a 
If the hour hand of the watch be pointed at the 


hand and twelve on the dial will be south. After south 
is located the other points are easily determined. Doubt- 
less a compass would be more correct, but the method 
| given will be found correct enoagh for ordinary require- 
ments. 

(6356) S. R. H. writes: I have a few ques- 
tions that I would be glad to have answered in Scren- 
Tiric AMERICAN. How far could a person live below 
the surface of the earth, say for instance 1, 2, or 8 miles 
deep? Would the air become too dense or compact for 
them? Is it not a fact that the earth's surface acts as a 
medium line for the center of gravity, atmospherie and 
water pressure ? How far above the earth's surface is 
the air considered to be pure and healthy, to contain no 
poison matter? A. The depth at which a person can 
live below the surface of the earth depends upon the 
condition of temperature and the constitctional ability 
of the person to bear heat. The internal heat of the 
earth increases 1° Fah. for every 50 to 70 feet of ver- 
tical depth in various regions, so that from 2,000 to 3,000 
feet in depth is about the limit that a man can work. 
In parts of the earth which have been subject to volcanic 
action,as in some of the mining districta, the temperature 
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(6349) S. W. asks: 1. Having given 6 
inches as length of coil and 1% inch as diameter of iron 
core, how many ampere turns are required to magnetize 
the said core. to saturation, and how great (approxi- 
mately) would be the lifting power of the electro magnet 
so formed? A. Owing to leakage and to the fact that 
there is no rea! saturation point, no exact answer can be | 
given. Avery large number of ampere turns can be 
given with increase of the magnetic power on account of 
the long air path, 2. If I place two electro magnets end 
to end with poles near together, is the combined attrac- 
tive power increased, i. ¢., will the magnets each pull 
more than they would acting separately on armatures ? 
A. The combined power will be the same if similar 
poles face the same way. 

(6350) T. H. B. writes: 1. Areall points 
of the earth’s surface at the same potential (electrically)? 
I have heard it said that, owing to presence of certain 
minerals, metals, or acids in certain combinations, the 
potential might be higher at one place than at another, 
and that, owing to this difference of potential, a current 
might flow in a telegraph wire joining these two places, 
sufficiently strong to operate instruments in circuit, even 
when all batteries were removed from the wire. (The 
line of course being grounded at the terminals.) I have 
heard that this experiment has been successfully tried on 
certain lines removed from any sources of induction. Is 
the current present in the wire due to conditions stated, 
or is it due to other sources, and is not such a current, 
if it exist, properly called an earth current? A. Earth 
currents so called act as described. Their canse is ob- 
scure, but they are due to chemical changes. Telegraphic 
messages have been transmitted by them. 2. What be- 
comes of the energy of a coiled spring when dissolved 
(under tension) in acid? I have eeen the answer to 
this question in an earlier copy of the SctENTIFIC AMERI- 
CAN, but cannot recall it. A. The so-called energy is 
simply the capacity to convert heat into mechanical 





rises somewat more than 1° in 50 feet, and 120° is the 
| temperature at about 1,500 feet in depth. At this tem- 
perature labor is very difficult and forced ventilation has 
to be resorted to, and by this resource a depth of 4,000 feet 
may be attained in the undisturbed strata of the earth. 
The earth's surface is the plane of demarkation for atmo- 
spheric and water pressure. The barometer indicates 
decreased pressure as we go down in mines, the same as 
in ascending in the air. Water also increases in pressure 
as the distance beneath the sea. The atmosphere has no 
known difference in composition at the greatest heights 
observed. It is its lightness or rarity that affects the 


lungs at great heights. 
—_—_——— 


TO INVENTORS. 


An experience of nearly fifty years, and the preparation 
of more than one bundred thousand applications for pa- 
tents at bome angh abroad, enable us to understand the 
laws and practice on both copenente, and to possess un- 
equaled facilities ioe procuring patents everywhere. A 
synepela of the patent laws of fthe United States and all 
foreign Co eid may be had on application, and persons 
ones, the er | of patents, either at home or 
abroad. vited te to this office for prices, 
whieh are 5 A n accordance with the times and our ex- 
tensive facilities for conducting the business. Address 














Burner. See Hydrocarbon burner. Oi) burner. 
Burner for use of crude petroleum, ete., Foster & 
Ham 
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Car bolster, H. R. ted 7 
Car coupling, Downey & Hummer . 82,315 
‘ar coupling, J. BE. F ih caneseteesn +0 sndnenseese 682.5 
Car coupling, C. Frost... ............c.ccceeees .. R272 
Sar constins. 2. 4 Hayward ss 
Car coupling, E, C. Inderlied 682,275 
Car coupling, W. McNames. +» 82,087 
Car H. Rienow ...... .. $82,287 
Car pa on = Russell & 
Car drat attach ment ral rai . 
Car fender. CS ar 682,086 
Car fender and brake. railway, J. 1. Matthews.... 622,085 
Car @ w. ugh...... . 238 
Car platform life-saving apparatus, street, w. hh 
Car —_ attachment, R. Bustin.. : (62.300 
Car wheel and axle, mine, I. Barker................ 682,017 
suspension for electric street, 8. 
i 682,087 
Gester holder, J. O. Rathbum............6...60cc006 522.004 
Card grinding machine, C. vai Leis sbdceenconsedseds 532,381 
e. wn & Welch..........000-. sess 682.137 
Carriage provided with heating apparatus for 
Case. See iY — Snip oi ike ‘Bt 
case. Pping case. Show case. 
Cash register, W. G. Latimer................ . 532.423 
Casks, dru etc., securing ; heads of, G. Powell; 532,248 
Cerea’ pedncing machines, receiving trough and 
Gutter for, FH. D. Perey. ........cccccccssessevese 5m, 
ae pou wire, mechanlom for reeling, W. BK. — 
Chimney ii lifter, A _ | RE RTT e 
lamp. See Trolley wire c 
Ciny pitaaies, aie or Sor for. making, Murray & 
Clip re, gauge or guard plate for bair, é. Kk. sen.205 
Clipping machine, electric hair, P. Sbannon....... 582, 188 
Clock level, W. J. ps Ess kcancesccreccsvedsesses 622,078 
Clothes line reel, Woodward & Geisier............. 632,130 
© ~~ to clothes lines, device for attacb iin, © b 
Clutch, ‘Abertay’ & Horto 582,258 
Cluten, friction, W. H. Lindsay s seaghbetastheete dt . BIR 
Coal separator, J. R. Richardsom.................«.. 582,427 
Coffee roaster, D. H, Marshall. ...................0.- 652,207 
Coffin bandle, detachable, J. Klar.......... . R078 
Collar fastener, horse, P. H. Dubois............... $32,088 
Combination wrench, G. W. Dunswort 682,041 
h . Wool, Sait & De 
PRR ROTI $82,217 
upalien mopine. | R. E. McCieliand.. 82,41 
$e ‘onductor, 
Conductor: aa ws, c, 582,164 
Cooker, steam feed, Ww 4 
Cooking vessel, C. mgardner. Wibbenecxneodbeced 682,226 
Coop, etc., folding, T. :* Allen.... cevececes 682308 
Coop for poultry, sbipping, x. L. Reeves....... 532,212 
Copy holder, C DL nemmneansakcepseaaeneegeereséa 482,346 
Copying bath ¢ em illary, Thorp & Gifford...:..:.. 532,404 
Cotton press, _ _ eeenereree -.. 582,886 
Coupling. See Cc ‘ar coupling. Thill coupling. 
Cultivator, R. 8. Chaney.................e6000. . . R233 
SD, Wis Ie San ccadsccnscacceceosesese 535,065 
Curling iron, 0. G. Dunnom 
622.086 








Ditching pociee, H. M. & A. J. Fuller. ... 
Sh En a anne cndnbdell seacenesdedéeceeees .-. 582. 
| Door, flexible Ee SE ixccidithetidncedncactcstees - 682,421 
Door holder, H. speenee peksceenecoce betepecocce .. 582,867 
peer stop. asennad . 682.151 
yraugh FT iy Smith & Barto... .. 00... ccces ne 632.345 
Drawing and evening sliver, machine for. W. ¥. 
SR aaibecside  vedschinnans <aebtbeeesteds cond 682,405 
Drier. “See trick drier. + pn on 
gg iy hk O, _Semowey.. ges + ceedsecs SD 
Duplicating poh. 4 4, 2. Klaber........ eves» 682,205 
Dust collecting s —— 5% —weEpepppeget ; 
ust separator. ~ AE & Seymour aay 
Dye, blue disazo. A. Weinberg........ 
He 





Eaves es trough, \ w.s 


ectric conductor tension device, J. GC. Love...|: 
mourre wies, crossarm fer support of, EB. J. 
ulloe 


Elevator and dump, R. Builis............. 632, 
Elevator wane post clamping Covtea, M. Christo- ” aon ms 
DRT 500p vaecesse3 , 
Elevator 8 aafet Write 8. P. ‘Kay. edapaevookene . 652,158 
Ellipsograph, | 582,155 
End — feaking aa for wagon, J. T. ‘Dan- on 

Engine. “See Blowing engine. Gas engine. Gas, — 


oil or vapor engine. Gas or petroleum engine. 
H > re, mengine. Rotary engine. Steam 
engine. 








MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad-| Jing attachment, steam, M. H. Molloy.......... 083 
way, New ¥ Entrails, machine for cutting = "leaning 
DED CINE Ds coon ccvccctoccvescceasenssees 11.468 
Bevetope, A wig Hee. pooswobocdee 582,206 
INDEX OF INVENTIONS Li eee | a. 
Fastening a7 driving tool therefor, metallic, 
etme: Sl aevin ipenaber ane .. 882,062 
Por which Letters Patent of the Feodwater purifier, J i iinanccantbiinidiadnnitda ee 
SD, it, Hl, DEINE csrencecrcapencnnnstéescbnnces ' 
United States were Granted Fence machine, wire weaving, E 8. Morgan....... 582,240 
J 8 1 8 95 | Some post, — Gardner.. - ps4 
uary ‘ermenting vat, C. Hauger....... .. 87 
an , ’ File cutting machine, A. Weed. nal $n. 138 
AND EACH BEARING THAT DATE. | fire cacipe J 0 Haller. enn * Raa‘oee 
Fire a FAY eucompiic, i natendes ow 582,268 
[See note at end of list about copies of these patents.| | Fireproof ceiling, C. F. W. Doehring.......... £32,087 
Fireproof wall, C. F. W. Doehring.................. 532,088 
he unter pressure, means for Gsansenisting. 
Abnous, L, D. Myers... .. 5... -scccccecseeseeeeeee cee ll iscaninchbbidnsenedseedh6cenctethaenld 198 
Advertising board, H. D. Streator... .........00000+ 682,111 Foldna t brace, |. O. Harsh............... O68 
Aging « or —_ Spirita, Be po ODES. 000000000 c0000 632,38 | Furnace. Hot water furnace. Siphon ‘far- 
am Low pressure nace. 
Furnace, he Bia cnattnenatdcnncesechs de00deue 632,218 
m A | Furnace air distributer, Burnsbire & Click.. 682,209 
Anchor, E. Retti | Furniture, adjustable support for school, T. 
Fam 14 mn - BOuneeene. «osu, peatiusen prcessee res P¥r-4 
on ng . ame a atus, C. SE cccscosssbencesscce 
eater. op ome of O. O. B. Froelich pads supporter, x. @- e areas. iterinshmeestestes ; ioe 
pplicator, 5S. J. Garment suppo: m Gelindenwe 
Automatic sprinkler or fire extinguisher, W. Esty, = Gas, apparatus for making and punityines, R. H. > on 
Axle le straightening and setting machine, G. L. Gas Corners, automatic safety attachment for, pron 
rrr re Tree eee ee ee eee Creer CC r Pee ee umm errr TTT TTT TiTTiirTiTiiriiriritts 
Band. ( it i nckemnabhadiine - 532,070 | Gas engine, J. A. Charter...............666. sessees 532,314 
Barrel leveling and trussing machine, D. A. Gor- Gas, oil, or vapor engine, J. Robison. . 582,098 
Gas or petroleum engine, P. Bilbault............... 52412 
Gas or a seh, and air mixing and spraying Conan, 
Be Sin 0cncckntarekas oghpece 522,099 
Gear cutting ‘machine. L. @. Whiton.. 6.5 ..2.0000.. 682,127 











energy. If a spring does work, its temperature falls. By 
solution in an acid this capacity is destroyed; tl.ere is no 
destruction of energy | 

(6351) H. C. R. writes: 1. Do you con- 
sider a plastered ceiling safe that bas been saturated 
with water during a cyclone; and then again soaked 
before the roof could be repaired? A. No; notsafe. 2.! 
Would not the vibrations of a powertul church organ | Bott) 
tend to bring down such a ceiling? A. Yes. 3. Can 
such a ceiling be thoroughly examined by simply inspect- 
ing the keys from above? A. No. 4. Is it not possi- 
ble for the keys to appear all right, while the plastering 
has given way below? A. Yes. 


(6852) R. W. K. asks: In designing a Brake, 


generator, is it necessary that there should be from five 
to seven times the weight of iron in the field as in the 
armature? Ie it necessary that the spaces between the 
pole pieces should be five times the air gap? A. The | Brush 
factors given merely represent good general practice; | Bactle 
there is nothing absolute about them. 





boiler. 
Boiler brace. P. McGregor 
Books, device for handling, Pfund & Jacobi 
Boomerang, F. G. Faxon 


0 bh: soles, cutter for trimming, J. J. 
ore - pabseknatides. naeteapensamantinemeaneaks 682,171 


Boots, machine for finishing wool, C. H. Wood- 





| Bottle hiling apparat, 
tool for fo forming, 
Bottles eemot for forming 





Brick or til e cutt 
Brush aw 
mire), r. 





| — pA 
ennedy........... 
alarm, ie cai. Scholes & Myers 





Burglar 


Generator. See fteam generator. 
Glove holder, 8. Fre . 532,319 
Grain cleaning and soparatinng machine, C. C x 582,415 


Grate — and cleaning attachment, 


sn 0 on ctennsonsdnennniei - 58210 
Grave S oR 8. Todd oe ; .. R216 
Grinder, knife, C. Seybold . 2,104 
Guard. cu guard, Raalwey cattle ‘guard. 

Windo 
Guna, cocking mechanism for Weeabéown, H. on 








Hammock, G. 
Hand drill, J. 
Harrow, J. B. Morrison 682,332 
Harrow Ae combined, 8. H. Raymond... 532.426 
peer womses, onan J- Osburn... y \aeebassanqnemmbe . 582,392 
Harvester reel, ge + -aenhapaebnbrapaegert 632, 
Hat and clothes hook, Stincheoub & Danner...... S210 
Hat owente, — for attaching reeds and 
B y'btess. Ht a by —n hence: Saaheesseeewedseebecace © sa 
nn 08 dba cnenkgapnceeapeestooses f 
Hay rake, A. B. Math.wich..............00:-csecceeee $82.07 
Heater. Bee Hot water heater. Lamp heater 
or hut water b 
Heater, H. Gutechmidt................<.++00+. 273 
Heel and Ky for boots, etc., elastic or anticon- = 
Binge. adjastablen J, een ccbume ~y 4 
Hoisting ap! us brake, A. Bolzan 2 
Hook. See book. Hat and clothes hook. 
Transfer hook. Whiffletree hook 
Hook and eye. 8. I. Slade......... sseees SB2,001 
Horses, u for, J. R. Buchanan --» 582,308 
Hose L. Stowe....... ancune ne 
H rack, ED. codhaesesapexe 582,408, 582.431 
BeOS Waeer Waller, A. WUE... .....002-sccssecccssecees 582, 139 
Hot water furnace, W. C. Johnson... . aoe 





Hot water beater, J. TL. 
House construction — hool, A.C 
Hydrovartx urver, KR. Jenkins 
Hydrocarbon eng! —): 4 A. Spiel 
Ineubator, A. Kerr 

Indicater. See Office indicator 
Injector, BR. M. Throop 

ink well, B. Stern 

Ink weil, J. Werner 


Wyone 
Watson 





Insulated pipe joint, M. J. Locke 

Insular, D. Law : 

insulator, electric wire, D. M. Rothenberger 

fron. See Curling tron. 

iron or steel articles, process of and apparatus 
for plokling, W. S. Rawson 

Jack. See Lifting jack 

Joim. See Insu lated pipe joint. Rall joint. 
Rallway ral! join 

Kiln. See Bric x kin. Drying kiin. 

Knitting machine striping attachment, M. A. J. 


Keane 
Lactag b 
x. Ke smpsbal! 
Lamp burner, C. M. Lungren 
Lamp, electric are, A Richardson 
Lamp heater, A L. Robbins 
Lamp support, éiectric, Nortaey & Schefold 
Lamp support, electric, schefold & Nortney 
Lantern, C. D. Sera : 
Lawn sprinkler, J. H. Melavin 
Lifter. See Transom lifter 
Lifting Jack, lever, Weller & Stutsman 
Lightning art ester A. Wurte 
Lightuine arrester, A. J. Wurts 
Lock. See Sash lock 


Loom jet-off an® take-up mechanism, F.G.Cham- _ 


>» 
B. Rum- 


bers 
Loom \et-off and take-up mechanism, LU. 
sev 
Loom reed, C. B. Rameey 
Loom shedding mechanism, H. Wyman 
low preasure alarm, B. C. Wbelan 
Lat jcator, 5. Davies 


Machine wrench, W. B. West 


Marking points and erasing maiertal, holder for, 
Petterson & Dudly 
Measuring instrument, iens, &. H. Biegel 


Measuring voasel, W. HH. Koster 

Meseage register, W. V. Wade 

Meta) articles from dies, apparatus for removing 
stamped, J. M. Van Fleet 

Meta's, process of and apparatus for separation 
ot, B oebins 

Mid« ‘ings purifier, P. H. Jacobus 
all See Stamp mi! 


Moulding machine, W. ¥. Richards 582,213, 

Mopping machine, LH Brightman ° 

Mortising machine, Doane & Sofge 

Mower attachment, lawn, C. W. Wheeler 

Mower bar lifting attachment. G. K. Parker, 
82,081, 

Mower clover seed attachment, D. Crough 

















Mower, iawn, T. & W 1. Col dwell 
Mowitag machine, A. Stever 
Musical instramer tring clamp, Hafer & Love 
Musteal instruments, note sheet or barre! for me- 
banical, F. Schaub 
Non-conducting covering, K. W. Tucker 
Nat H.R. Clark 
Nut Hah 
Nut r. H. Smith 
Of « e indicator, H. 1 «mp ba 
Oli burner : 
Oil burner 8. Drake 
Mier, automaiu j. Mii ier 
Ore sweeping ar “r ing device, C. F. Pike 
Ore treating 4 H. Cone 
Ores im river bott device for washing, C. P. 
ible, D. A. Wesley 
Tr. Fraim ; 
mz and grinding machine, T. G 
achine for applying waterproofing to, C. 
Machbrair 











Paper watermaking apparatt W. K. Trotman 
*hotowrapbic lens tube diaph oragm, M. Levy 
tographic objective, P. Rudolph 
Pix tog ra pls on te xt le fabrics, printing, R. Mar- 
Piano, upright, H. Ziegler 
— ee Safety pin 
Pipe botier. J. Kame 
Pipe cleaner, waste, fF. H. Hoyt 
Pipe cover. N. Rubenstein 
Pilacket fastener, J. Platzer 
Platter. J. C. Hedaers 
Planter attachment, W. L. Stickies... ........ 
Platform. See Window piatform. 
Piow, W. W. Newberry 
Prheumatic brake, W. 5. Wallace 
Pneumatic tool, J. G. Cariinet 
Poke, animal, W. J. & A. Harnots 
Portable drier, M. A. Overton 
Post. See Fence post 
Pot and lid, T. Carabine 
Potato cutter, seed, P. Brown 
Powder receptacie. (. J. & C. M. Gillette 


Power transmitting device, T tleermans 
Precious metals from sand, gravel, etc. 
for separating. P. P. Cupim 


Precious metals from sclutions, precipitating, C 


oka, die for applying plastic material to, . 
) 


. 52,088 





, apparatus — 
o 


a2 201 





S245 
582,135 
5SR2,0T2 
am, 121 





na | 
552434 
52,208 





532,264 
52.020 
582,085 
52,300 


532,092 


ay 1 | 
sar +0 
52,058 | 





532,290 
52,407 
AR, “Oi 


4 
2 SUR | 


ne 
bd 
Ed 











Moidenbauver -. RB 
Preas. See Cotton press. Hay press. Printing 

press. 
Printing machine, G. &. Clarke 52,195 
Printing press, multicolor. H. &. Corkill, Jr $82,417 | 
Printine presa, multiple, w.cC. Chambertain 582,126 
Paller. See Spike puller 
Patiey, automatic gripping cable, J. H. Watts am, aa 
Pulley shieids, apparatus for dratving submerg- 

ed, J. P. Coilins : 522,038 
Pulvertzing machine, M. B. McLauthlin 582.177 
Pomp, &. 5. Chaffee 
rum J}. Pfender 
Punch portable bydraalic, BE. B. Cornell 
Pycnometer support and dam, W. C. Van Viiet... aa 1») 
Hack. See Huse rack 
Rail, ©. sill 52, 
Rai! joint, A. Gedmunsen 5m. 
Railway eattic zuard, BE. Cook 5m | 
Raliway. conduit electric, A. M. Borgher 52 
Haliway condait, ciectric, J. C. Love 532,16 
Railway converter sysiem, electric, G. W. Swartz 53,118 
Rtallwary danger signal, D. A. Gordon : — 

re 


Hoffmann & Friedlaender 
Davis 


Ra’ iway rail joint, 
Ratiway rail tie and fastening, E. ¢ 
Railway rails 


of electric, P. Kieth 





cooductor booed for meeting ends j 
a 


Ratiway rails, ete., rolle for reducing, Ff. P. Maus S740 
Raliway signal, J. Wayland $82,122 
Railway suppl wie m, Gostetc 41. 0. Wheeler.. S213 
Railway owitoh, ye m 52 060 
Raiiway crotiey, mew rie, y ne Henry 522,200 
Railway trotiey, electric, J. C. Love 167 
Railways. Cloeed condui t for electric, F. Windle.. 532.42 
Railways, safety device for inclined plane, P. A. 
Deane . oe 
fake. See Hay rake 
Heel. See Clothes line reel. Wire rod reel. 
Kefreratur weighing aod registering attach- 
ment, W. B. Dickson -o» 582,004 
Register. See Cash regieter Message register. 
Roaster. See (oifee ruaster 
Roller mil! feeder, J. B. Cornwali pay! 
Rope machine, G. L.. Brownell 
Heotary engine. Hi A. House 
Rotary engine, W °*. O'Brien 


Meter 
B. Haines, Jr 


Gasidie, J. A 
Saddle. riding, J 








I Ce a ci eel ioe us 
Salt trough, C. M. Arthur -» 532.06 
Sand box spout. J. Hirth 7 . . 2. 4 
Handing machine. traverse, Taylor & Clough, Jr. 532,48 
Sash fastener, J.J. Hinkle seca : i 
Sash lock, P. 5S. Riddelle 
Saw, G. BE. Boostrom . Se AST 
Aaw set, C. Morrtl) 582. 175 
Saw tooth, M. H ulding S371 
Senile beam computing attachment, E. W. Wise. 592,129 
Seate recording attachment, F. B. Finley 52,147 
Scraper of excavator S229 
screw wachine. ( 582.106 
Separator. See ( Dust separator 

Steam so water separat 
Sewing machine, B. H. Smith oR 
Sewing machine table or cabinet, T. Kundts 582.074 
Shaking, setiling, and compecting machine, J 

Baiawin, Jr 52am 
Sheet metal, stamping or drawing, F.C. Bellinger 592.456 
Sbipptnw case and cabinet Maiiacrn 582,279 
Ships aud wa one for redecing friction be- 

tween, J. Thomas - 50220, 582.271 
Show case, F. Pollard 52.083 
Siegen, J. A. Dalowm! 502,082 
Sign, iluesinated street car, J. M. Allison . Mall 
Signal. See Kaliway signal. allway danger 

signa! 
Singletree stiachment, KR. T. Van Valbentung 602,179 
Sipbon furnace, Sieben & Wagner ; 572,105 
Smoke consumer, G. r« 582046 
Bpectacic case bi! my l. Roberts . 22S 
Sphere. armiliary. % . Gibbs 502,370 
Spike pulier, P. Fowler 52,149 
Spind'ea, device for tightening loose, P. 8. Bny- on. 
Spooning riogs, manufacturing. M. D. Marcy...... S214 





| Stocking, P. Glouton 





Wheel See Car wheel. Turbine wheel. 
wheel 
Wheel, F. Klingelhofer .. 582,158 
Whifietree, L. D. Brown seesces .... RAB 
Whiffietree, Shol!l & Schneider. peces . RB 
Whiffietree book, H. P. Egedal..... 532.146 
| Whiffietree hook, C W. Pheips 582,181 
Whistle, steam, F. W. Ofeldt. 532,088 
Window, J Fagan , . bm, 
Window guard, C. E. powesl 532,24 
Window platform, safet Bourke 532,019 
ire bending machine, uD D. Alexander 52,410 


Wrench. See Combination wrench. 

wrench. Tap and reamer wrench. 
Wrench, J. z=. Himes .. 2081 
Wreneh for . ete. J. C. Booth 582,192 
Yoke, neck, A. Whitney. . 2361 

DESIGNS 
ee SE, Bee... .cusccrvetsccsesecsncestecnsseuunt BMT 
| Call box, A .. Davis. M9 
Carpet, B. Neil vensisieaneeutevcseceeuteds R946 
Hat tip, T. J. Pearsor ‘ ccccocscogenese MED 
Insalating chute, W. a. Potter . 
Lace fabric, E. Stubbs .2 
Paper, wrapping, W. C. Woolwine . Boe 
Sereen plate, J. D Missroon BHO 
ene, Ge Cy MUBGMS. ccs ccwcsccesccoce 2.965 
Sliding Dolt, J. C. Covert 
TRADE MARKS 

Agricultural machines, certain, Johnston Har 

vester Company 356 


, Ne OS engage enpenttre 25,852 
Coffee, concentrated vegetable extract for maki 
a beverage resembling, Kac ectnather 
Bobmer ese 
Coffee, roasted, Arbuckle Bros................ 2,823, 25,347 
Corsets, Princess of Wales Company................ 25.044 
Corsets and corset materials, D. —— pcancensoeses 25,845 
| Cycles, J. P. Lovell Arms Company sciaaialialilelaa B887 
Dress shields, Canfield Rubber ‘ompany........... — 
Drugs and flavoring extracts, grocers’, ia 


| Flour, by-products from the process of milling 





Scientific 


Gotice, A. Davy base 
= ler. Ses Lawn ‘sprtukier. 
hend, J. Hoop.. 
Seamnp ll H. Burson ann 
machine, W. J. Brown...... 
Beeem and water sopegetor. J. EB. Sweet... 
Steam engine, W. D. & _— 
Steam generator, E. H. Moc 
Steam or bot water beater. dD. DL. Adams. 
Still, water, Jackson & Fitzgeral 


Bros bid, 13, 


Stone breaker, G. LOWTy......-...-. me Nie 


— E 


Stones, making paving, A. Typlt.... 

Storage battery, T. A. Wiitard, oe anh .. 2, 
Stove, cooking, 5 weal (7) . lee 
Stovepipe retaining dev ce, = @. Lafkin.: 582,384 
Street sweeper, H. Mueller, Jr........-----+--e+e0*- 682,176 
Surgical needle holder. L. a brown esoeds cesvecee GEROS 


Switeh. See Ratiway switch. 
Table. See Transfer table 


Tags to articles, instrument for wiring, W. 


WUNET..ccc <ncdboca cactenoqnscasoqvecesoadeeteses 532,409 
Tap and reamer wrench, E. J. Nichols 
Teaching embroidery or kindred arts to the blind, 
F.C. Stockmann....... . S200 
Rawdon My 


Thill coupling, L. 
Thrashing machine and 
W. Robinson 


stacker attachment 
therefor, F. 





Ticket, railway, W. H. Campbell ‘ 582,310 
Tire, wheel. T. B. Sloper , ese» ORD 
Tool handle fastening, D. L. & 8. C. Duniap.. . 5266 
Tramway, conduit, J. C. Love....... once 1G 
Transfer hook, 4 Ww. Gates... .. 82.321 
| ‘Transfer table, M. Rounds.............. . 
Transom lifter, E. 8. —~ wa pedsocoutne 582,080 
Trap. See Animal t 

Triturator, A. J. Weat herhead ‘ eeeeee 533,204 
Trolley arm, underground, P. C. Just..........:.+. S27 
| Trolley, self-adjusting. J. Cocessan  easeemnideiael 582,031 | 
} Trolley support, L. T. Gibbs... ; P . 582.195 
Trolley wire clamp, J. C. Love...........0--..se00++ 582.168 
Trolley wire clip, J. M. Andersen... . 52,138 | 


Trombone, slide, 8. Stephens oe» OBB, 


| Trough. See Eaves trough. os trough. : | 
Trousers streteber, K. 5. 0” .. ae 
Trunk, W. F. Miller 582.3 

Trunk fastener, F. J. Kichbauer.. 532,042 


Tube cleaner cutting roller, W. F. Bradbury , 582,358 
Turbine wheel, steam or gas, C. G. P. De Laval.... 532,232 


Type casting and setting machine, J. C. Fowler... 582,368 
Typewriter key cushion, Graham & Savell of 15 
Typewriting machine, C. K. Nichols 582,201 
Vapor generators. initial beater for, L. F lory. : 5a2, 148 
yoso rizer, retort, J. 2. aosiey +s 532.0) 018 
aporizing and ignition device, o nison, 
’ _ ’ 92,097, 532,100 


Vat. See Fermenting vat. 

Vehicle, electrically propelled. Baker & Ziberg.. 532.016 
Vebicle running gear, W. A. Sayers bay] 
Vehicie wheel, G. Laube . guce 
Velocipede multiple speed gearing, F. Bower...... oar 
Wagon, W. O. Shadbo ieee 532,216 
Wagon, coal, Sagie & Taylor. senede 582.289 
Wagon, dumping, A. Widmayer $82,301 
y ~ » threads. agperetas for drying, G. R. Burns AT 


¥ betes, Be Ve 4 > "3S IT 

ater eating an tering apparatus, ° 
Hermes 532,374 

Weighing and package ‘filling machine, automatic, 
Dobie & Dewson, Jr 532.006 


Well machinery, ol), C. ¥. Rig 


oounen GaN 
Vehicie 


Wire rod ree!, Moltrup & Main . 
Wire twisting machine, A. R. Tiffany oe 
Machine 


Apparel for men and boys, tailoring wearing, 
Sebloss Bros. & Company 

Beve . certain powdered mixture for use in 
making a, 8. 

Bicycles, Globe ( Syele Works 

peanbots  peaseet wear, W. Ayres & | Sons. . 

re 

Buggies, Scar Buggy Company 3 : 

Buggies, surreys, and pheatons, Studebaker 
Brothers Manufacturing Compan 

Cards, playing, New Ya Consolidated Card 
Compan 

Cement, Portiand, J. W. Paimer Cement Company 804 

GORE, We Gs 40. co ccgences ennanacnavartesnsocses 25821 

Chrome tannage liquor, “Martin Dennis Chrome 





Bie GPU, . -ccncecooccccescecccnavecceceseccosaaces 
grain into, Chapin & Company. 

Fur skins and fur goods.J. G. PRennett ‘& Co ‘ompany 25,843 

Harvesters, binders, and twine binders, Johnston 
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11] Madison St.. Chicago. WS Locust St., 3t. Louisa. 


DRAWING MATERIALS and @ @ @ 
@ @ @ SURVEYING INSTRUMENTS 


tc?” Write for Keuffel & Reser Co.'s Catalogue of 1906. Mth 
edition. Eniarged by over I pages. the most complete 
and reliable catalogue, representing the largest and 
most compiete stock in thiz line. 


="*® Motor of 19° Century 


PION RER in Use of Gasoline. 
Started at the Head and 
HA® REMAINED THERE. 
Unequaled in Stmplictty, Econ- 
omy, Reliability, ard Power. 
. Rw For circulars, etc., address 
Charter Gas Engine Co. P.O. Box 148, Sterling, Ill. 





14 to 0 AL. P. 














SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the ScrENTIFIC 
AMERICAN SUPPLEMENT can be bad at this office for 
W cemta. Also to be had of newsdealers in all parts of 


the country. 
MACHINISTS’ 
LATHE. 
Latest Lmprovements 
New Styles. 

New Prices. 
Growing rapidiy in 
favor. 
Waltham. Maas. 


Send for Catalogue A. 
American Watch Teo! Ce., 


How To Make a Dynamo 


OR MOTOR. bores oe ome, § vy fal with 
full working drawings. Price We. 
Babier Pettichles « ow Lynn, Mass. > hue Masa. 


VANDUZEN *De7" ey" PUMP 


THE BEST in Tat woais. 
Pumps Any find of Liquid 
Always is Order, never Clogs nor 
freezes. Every Pump Guaranteed 


1D SIZES.— 


THE VANDOZEN & TIFT © 


102 te 168 E. Serond Of 


<< 
| The 

| American } 
| Bell Telephone | 
| Company, 
if 


125 Milk Street, 
Boston, Mass. 
















! 





This Company owns Letters- 


phone transmitters and of 


carbon telephones 


Ft me 








-———<— — « 





es per agate line — about eight 


ead acver- 
tssements at the same rate per agate |ine, | measure 
Advertisements must be 
as Thursday 


Our Green Bene Outters are the best on 


i?” Send for Catalogues and valuable 
free. 
Cazenovia, N.Y. 


ENER. For 


| 
\- Improved Gauge Lathe. 


Patent No. 463,569, granted 

to Emile Berliner Novem- 

if ber 17, 1891, for a combined 
lelegraph and Telephone, 

4 and controls Letters-Patent 

q No 474,231, granted to Y 
Thomas A. Edison May 3, 4 
1892, for a Speaking Tele- 4| 
graph, which Patents cover ) 
fundamenta! inventions and 
embrace all forms of micro- 











E THE HIGHEST OF ALL HIGH 


Ae 


Warranted superior to any Bicycle built in the world, regardless of 
rice. Do not be induced to pay more money for an inferior wheel. 
-—4 on having the vey 





ICYCLES. 





GRADES. 


Can be delivered from factory if 





The lightest and most practical cameras for hand 
or tripod use. An illustrated manual, free with 
every Kodak, tells how to develop and print the 
pictures. 


Eastman Kodak Company, 
Send for Rochester, 
Cata/louge. N. Y. 





ALL ARITHMETICAL 
PROBLEMS 
solved rapidly and accurately 
by the Comptometer. Saves 
60 per cent of time and entire- 
ly relieves mental and ner- 
yous strain. Adapted to all 
commercial and —_ 
computation, Whydon’t 
getone? Write for pomphict. 
FELT & TARRANT MFG. CO. 
62-66 Limors Sr. Cricaac. 


Parson's Horological Institute. 


School for ((latehmakers 


ENGRAVERS AND JEWELERS. 
G3” Send for Catalogue and References. 

PARSON'S HOROLOGICAL INSTITUTE, 
302 Bradley Avenue, PEORIA, RIA, ILL. L. 


THE OBER LATHES 











The Ober Lathe Co., Chagrin Fails, 0., U.S.A. 





agent hasn't it. Catalogue Free by Mail 

22 Ib. ——, - = $85. INDIANA BICYCLE CO., 

23 Ib. Ladies’, - aa 75- Indianapolis, Ind., U. 8. 4. 
K 0 D A "e ~<a 00. 





American: rican’ $6 Typev Typewriter 





A standard made le of good, hard 
service. Three te - sold the year. 
aract ers. 


Writes capitals and smal! letters (71) 
d top se. stee! ay 


a; in fi 
the nibestc standard is maintained in its manu- 
rite for INustrated Catalo jue. 


Ptr batt Co., 267 Broadway, N.Y. 
Wimshurst Machines 


16 and ht Dy- 
* name fete . 


Simple and other SCIENTIFIC 
AMERICAN Motor Castings. 


ENGINE CASTINGS, 
TELEPHONES, 
Send stamp for catalogue. 
PALMER BROS.. Mianus. Conn 














R G. Hatfield. With directions for construction. Four 
Contained in SCIENTIFIC AMERICAN SUP- 





For Turning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Au- 
ger, File, Knife and Chisel Han- 
dies, Whiffietrees, Yokes, Spokes, 
Porch Spindles, Stair Balusters, 
Table and Chair Legs and other 
irregular work. 
putea. S8™ Sena for Oireular A, | ene 
office 


Price 10 cents. To be bad at this 


and from all noweleelane 





The New 
Model 
No. 


Permanent Alignment, 


Remington Typewriter 


. « A DEVELOPMENT— 
| NOT AN EXPERIMENT. 


MANY NOTABLE IMPROVEMENTS. 


Improved Spacing Mechanism, 
Uniform and Easy Touch, 
Better Ribbon Movement, 
Improved Paper Feed, 
Ano Many OTHer Userut ano Convenrent Devices. 


. « WYCKOFF, SEAMANS & BENEDICT, 327 Seantete, NEW vont, 








6 
BUY 


TELEPHONES 


That are cood—net * cheap phtees.” The differ- 
ence in cost is little. We ——— ow 


Sur —-% fn pa ~~ are tose Oa] “oo D. 
WESTERN TELEPHONE CONSTRUCTION Co. 
4 Monadnock Block, CHICAGO. 
Largest Manufacturers of Telephones in the United States 


| Shingle, Heading, and Stave Mill Machinery 


and Veneer Cutting. 
Send for Cat. A. 
Handle Machinery 
for Turning — 
Brooms, Ax 
ete. Send for Cat. h 
Wood Pulp Ma- 
chinery. Send for 
Cat. C. 
Trevor Mfg. Co, 


Lockport, N. Y. 


AMERICAN GAS FURNACE CO.\>. 


of ELIZABETH, N.J., PATENTEERS OF 
| A Complete System for the generation of a 


CHEAP AND PERFECT FUEL GAS, 
| GAS BLAST FURNACES, 


for all kinds of Mechanical Work, 


| [HIGH PRESSURE BLOWERS, ETC. 
ct?” I ustrated Catalog 
Address, S® NASSAU STREET. NEW YORK. 


'/, H. P. GAS ENGINE CASTINGS 
A.F.WEED& CO. 
106 & 108 Liberty 8. 
New York. 
Castings and Parts 























Watches, Guns, Ruggies, Harp 
jachines, cuenne. Pianos Sales,Tools 
Seales of all varieties and 1000 other articies. 
Lists free. Cmicaco Scate Co., Chicago, Lil. 


Al a Prices 


PIERCE 
| GAS ano 
GASOLINE 


ENCINES. 
Write for informa- 
tion aad catalogue. 
PIERCE BNGINE CO. 
178. 17th 8, Racine, Wis, 


A.W. FABER 


Manefactory Established 1761. 














LEAD PEN COLORED PENCILS, SLATE 
PENCL Ww. iG SLATES, STEEL PENS, GOLD 
PENS, 8, PENCIL CASES IN SILVER AND IN 


GOLD, STATIONERS’ RUBBER GOODS, RULERS, 
COLORS AND ARTISTS’ MATERIALS. 


78 Reade Street, - - - New York, N.Y. 
Manufactory Established 1761. 





i were BOAT MI RERED ‘vacurs 












. $2.00 
“ 6 ineh C (for common wire) ... 2.00 
GB” [lustrated Cataiogue Pree. 


L.8. Suarrel P-0. Bor th, Arnot, M css. 








THE 


"Biccertent Storage Cells of any Desired Capacity. 
€®™ Catalogues giving Capacities, Dimensions, Weights, Prices, ete., on application. 


ONLY STORAGE BATTERY IN USE IN CENTRAL 
STATIONS OF AMERICAN MANUFACTURE. 


THE ELECTRIC STORAGE BATTERY CO., 
| Drexel Building, Philadelphia, Pa. 


HLORIDE AGGUMULATOR. 


SEPT. 11, 1904. 


| Several st 


| JANUARY. Lo, 1895. 



















(ASH f uP thet eid Menthe 





MERY RY. shines Sa ond ers ea 
aT THE PANITE CO. NEW wo tee eT 
CINCINNATI, and 











Towers, Tanks and Tubs 







PATENT SECTIONAL 
ALL IRON TOWERS. 
PLAIN 
ALL WOOD TOWERS 
ELEVATED TANKS 
for Automatic Fire Sprinkler Plants. 


Leuisiana Red Cypress Tanks 
a Specialty. 


W. E. CALDWELL C0. 


219 E. Main Street, 
LOUISVILLE, KY., U.S. A. 


PYS5e LIGHT RIGHT WHER PY, 


ims 


Lap Pasens © egy + pt La amp p Helder 








write direst to PAKIES MANUP'G OO. thet 
t3 Catalogue free. Decatur, tll. 





es THE «--« 


t” ESTABLISHED 1845. 


The Most Popular Scientific Paper in the World 
Only $3.00 a Year, Including Postage. 
Weekly--52 Numbers a Vear. 


This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
| teen pages of usefal information and a large number of 


ICE-HOUSE AND COLD ROOM. — By | ortwinal engravings of new inventions and discoveries, 


representing Engineering Works, Steam Machinery. 

New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telecraphy, Photograpby, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

Terms of Subscription.—One copy of the SciEN- 
TIFIC AMERICAN will be sent for one year—52 numbers 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receiptof Three Dellars by 
the publishers; six months, $1.50; three months, #1.00. 

Cluabs.— Special rates for several names, and to Post- 
masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Address 
all letters and make al) orders, drafts, etc., payable to 

MUNN & CO., 361 Broadway. New York. 
—_g-—_—_—- 
-=- THE «-« 


Scientific American Supplement 


This is a separate and di-tinct publication from THE 
SCIENTIFIC AMERICAN, but is uniform therewith io 
size, every number containing sixteen large pages ful! 
of engravings, many of which are taken from foreign 
papers and accompanied with translated descriptions. 
THE SCIENTIFIC AMERICAN SUPPLEMENT is published 
weekly, and includes a very wide range of contents. It 
Presents the most recent papers by eminent writers in 
all the principal departments of Science and the Useful! 
Arts, embracing Biology, Geology, Mineralogy, Natura! 
History, Geography, Archeology, Ast y, Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Encineering Mining, ship Building, 
Marine Engineering, Photography, Technology, Manu- 
facturing Industries, Sanitary Engineering, Agriculture. 
Horticulture, Domestic Economy, Biography. Medicine, 
ete. A vast amount of fresh and valuable information 
obtainable !n no other publication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are jllustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT, for the United States, 
Canada, and Mexico, %.00 a year; or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SUPPLE- 
MENT, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal 
order, express money order, or check, 

MUNN & CO., 361 Broadway, New York. 


——@-  — 


Building Edition. 


THE SCIENTIFIC AMERICAN ARCHITECTS’ AND 
BUILDERS’ EDITION ts issued monthly. $250 a year. 
Single copies, % cents. Thirty-two large quarto pages, 
forming a large and splendid Magazine of Architecture, 
richly adorned with elegant plates in colors, and with 
other fine engravings; illustrating the most interesting 
examples of modern Architectural Construction and 





viates Sllied subjects. 


A special feature is the presentation in each number 
of a variety of the latest and best plans for private res'- 
dences, city and country, including those of very mod- 
erate cost as well as the nrore expensive. Drawings ‘0 
perspective and in color are given, together with Plans. 
Descriptions, Locations, Estimated Cost, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world. Sold by al! 
newsdeaslers. $2.50 year. Remit to 

MUNN & CO., Publishers, 
361 Breadway, New York. 


PRINTING INKS. 
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